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1 

[m*^ 5 ] 7 ^^ttj^-efe s 

i5«<o*efe, / . • 

1 (ci2«w;^&. 

[it^js 9 ] miMm.<r>^m-^miMmM^\\Lfm: 

V ^-^tf 7Kt4^?ST-.fc 5 If 9 (CIE® 

tiijfiJi 1 2 1 mwmn^. m o. 2~o. s ? ^ n 

[ If 1 3 1 HulE^«=;45 1 oiilicoilg^'fk-g-ifeid- b 

(b) mmmi&^mt&mm.m^m^tf&mt^&$M:^^^^ 



16 1 mmt^i^n&ti < i: t-as^j-dSmriE 
10 1 8 1 m^m^oyKf^^'&^t<om^<Dm^^ 

(c: J: o -clg^k $^1:5 tt*«i4fcf2«(D:^fe. ^ ,;. 

iii*^ 2 0 ] »fns*jfid5^o±jc 1 ^u±.nnmm 

Sr^L. tfrlE 1 oti-hO»MM;i5^ia<ti^ge<fi:SSr-&tf 

(ft 2 21 StrlE 1 o£i_h(^^«€i5. WIB^ifitC 
. 

(f«*«2 4l MIE-fk^S^iS, t°y i^/wt^^u^^v' 
30 K*«l5tc|5«ro:^i£o 

5i»*]Jl4Jc|2«(0;^j*, 

[fS*« 2 7 1 H&fE^S^kftbftE*^ -:S'fk ^^-(-ti^ 
4 2-(D:fi©^/w-7'*»f>^S^$ir5^*«l4{c:iE«<^):*- 

[S8*«2 9l «!rl5Si^^jR^k^JSW*t>o#^|| 
-5fi*«i4{ciE«®:^?ifeo 

[if 3 0 1 WiS^ifiSrSiFlE«mt^JS'fk«4jaE©^ 

[!f*:il3 1 1 mif2?$?if^5^ ^y'^ J^f^^tT 
'y t tfTKtt^riS T' fo -5 If *3S30 (c lE^co;^ 

80 
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(3) 



(a) mmm^mitmm t K^-t-s r t i^sjmti: i o«± 
(c) miimm±\cM^^mvrtiimt:m^^^tcitK^ 

Iff 3 6 1 Stfia^ffiW^ffidSzK y -< * KWSr-^ 
tfit*«32{cfE«©:^fe. 

32t;:fE«co:fyao 

i^-cAaai-s :i t Sr-&tf»*3S32tc|E^<o:fr&„ 
-r :t>'^mMi-^ .b ?^-&tflf *3S32tl5«(o:!^fe. 

-fr 5 iS*3a32{;ifB«<7)^rfe, 

111*314 11 «^i^JS'ft:^feT-*>o-C, 

(a) *im«?^JSi'ft:tt!aEtJ2fi:-r5 r t ;d5 pitg-cj.o-?-co 

(c) m^zmi&±izmwM'^mmm'^t:MmTiititiz^ 

(b) Hfil2MmS?^JB<t;/te^lcie{£ nitgTic 1 oiitio-ft^ 



' .-&tfft*«48l::ia@(Ol!iiti^D'!,. 

i^ei!<^a^/NBjfetft9gi 

[O O 0. 1 1 r^^fi, 1987^3 ^6 Bfcms^nfc^fetf 

<0*|l#t!FtllSNo. 07/022, 439 h . 1988<^ ^ 14 B ffi 
ffi$ix:fc5fefTO*BI#|<lFiaJSNo. 07/182.123 gCi^ 

[0 0 0 21 
[000 31 

^»»C#3ti L.-Cjm^Ai^^^^5, C. R. Shipley. J 
r. , Plating and Surface Finishing, vol. 71, pp. 92 
-99 (1984) t , Metals and Plastics Publications, In 
c. {CI J:oTttl)iS^iXfc Metal Finishing Guidebook and 
Directory, vol. 86 (1988) t IC*J(t5^ll^i6o ^(D 

m^fj::^m<o 1 oli, ^om^x- 3 D 7 a 

(2) m^tii^r^j^m^mMti-^mmim\'^fz-^-< 1? o 

^y^'^'tf. (3) .^c03i:yf^>^$ixfc^Jffi«ffi(Oi='# 
^m. (4) -E■<o^^f^fflS^?^^fc^tlfiSffi±--><o/^•7-:^^J^ 
A/.xX«Aj^<0®«. (5) ^<Z?®«$i^fcftfej«Sr^ttL 



^€975-202483 
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^'0^^m.\Zi.^mMo mk.\t. TltH^l^m 4.061,588 
111^3, Oil. 920■§•^#fi3$i^fcl/\ ^0;4»OS^W 

tZo Mxfi, J. Horkans, T. Electrochem. Soc. . 130, 
311(1983) i, T. Osakate. T. Electrochem. Soc. . 1 
27. 1021 (1980) t , R. Cohenftfe. T. Electrochem. So 
c^, 122^ 502 (1973) i , N. Feldsteinflfe. T. Electro 
chem. Soc. 119. 668 Rm486 (1972) ^^M^init 

10 0 0 4] z(ox 57tcpd/sn mm(ojEm£m^tmm 

f±*;«f5feffi.^FttT*5?>-r, Pd/Sn 3D>r KjiJKlltelcfd-^ 

(ID tmty<7'JCJ^^m^-i-^ziiizX^x± 

Sn (II) tt. ©^<fiPd/Sn #|«:cf'<D;^ 7 ^ 
T— +-C-WU'K5'^^.S^£;SrMSU-C. Pd (II) aSril 

5, rw^n-f K^^c^^.^L^^FB:»■^±. Pd3 Sn-efc5t«'^$ 

fix^^iit^&f§i6^-^mmit^i^xw^i^?)o ^wrtias 
C7J^m.^'k2om-^x'^t^-^9^i$'-x^.^t^x.hfix 

^1-s5?rff$^i-5, MTi^i^m^^ (II) a^r^X (IV) S 

Pdiwit-^TSSfiS (^^/I'ja^J) roxX (II) 

ixfcan^ K«i^-<^^a5^S±iC, J; 9fi-e-Swii5V.^^ 
y =f-r-Srm-t-S. eSoT. ^1.|35xX»<D/?$i:fi-& 

[0 0 0 6] Stt^tT'o-tXt UTS^#»c<2:t^a]/jtj:5 

mir^ztim±^tii). Sn (II) <^a7c;;^»i. 
Sr§g*&-r -5 ©t;ifj;.S*iSlSC^ffiPd4^S{wS^teiflE3 r 

2-Srm^i-5fc:*lCii;vNJfi<bt;-<>i->«e^-c;^X (II) 

i^5ie^iS^?-rs::i i''^^ r-y-7'h7^7=-^'7'j (Sub 

tractive) ^ 7°cO#S(C J; o :5l(*. :^#A^e>CO®g 



5 

■ (IV) iricioT. mf&'^mxh^o 

rr'f^y'^y (additive)! ^■<y'<oi&m:^mi>^<si^ 

•CV^S, M;ttf^W'^ffmP^ 90105228.2 PdCl 

^-/••Sc -^-roS^w^x (II) y-Ky-r— S;i5/-?9~:;=r?-^ 
. [0 0.0 7] g^i-fkro^tc, -lE-c^^iS/jsiimi^^ot^ 

>'i6:te^^:^(H2 PO2 " ) . */i'AT/i'-rt K. t K^,,: 

1 0 0 0 8 1 ^ 5 Ufc>'^7-:^5'i^-xX/te^^»±. 
d»©*Ji^S:4-x.5, 'Pf£< i:t>3o©IS;|5g;4S. IP*), ffi 

^l;iS5^k$tt, xX (II) Sn (ii) &<r>mi\ 

^rf;»ct $*^i. 000 ^v-^J^x hD-A5f5jSw«j^*:«75J; 5 
ilSimS---(OHm^i,tzbiry^y< (II) g&g|5:Ji-Sr^«?i-5 
(C. Pd/Sn /54«SEcD^i)i2f^-«-fi, |S*^S<3lC^i|$-S6^7'^?S^ 



4' 
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(colloidophobic)j t,©-C$?t), EP*.. Pd/Sn ^Wi^^ 

[0 0 0 91 Sific, >"'7i^5^AteaEt, jKyr^'y/vSi 

*»SJc^T##i l,Tia;z»^Aixe>ir5*B^l^^m 4, 98 
1. . PIB 4. 701. 351-i-a: , Jackson. T. Elect 

rochem. Soc. . 135. 3172-3173 (1988) Sr#fi9$ixfc 

lo 0 1 01 >'^^'->'?K^$ti,fc^j||{kB^Sr^c$-e- 
5-jl9;«3:^fef4. 7;*- hui?;^ h«fcSw«ffiS:-&tp. giJ 

Atl/fe'. Coombs, Printed Circuits Handbook, ch. II 
(McGraw Hill 1988) Sr#fia $*LfcV^ -T'y >- h/^i j/ 

[0011] 

[0 0 1 2 1 S'JcoifS Li^{ftijsr-f±. 



(5) 

tnm^m<Omi^it^lt^. t/tmmSHt^ (photocleavage) . 

1 0 0- 1 3 1 i^jc. *igKtt, h u-:^:^ h il^m u 
. [00141 mmmmmi^m^-ti z t Tiint&fi i -osx 

[00151 -f&6^izS3r\.tcmm^i:^x.i>(ox\ y< 
^i^-pM, (II) ©^k-^il^^M^i^t^* b< li-iSJc. 

[0 0 1 6] *^|^tc:'t¥-:>T«mi6ot$ixS^itfi 
so v>{BS3Dt?fd:, *^PJfi, JiH*ffl'g=«^ti|jt (lipid tubul 
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e microstructure) ©^^-(^©^^2^)1;:^^ ^tl-So MX. 

[0 0 17] ail#lcttBje,*»'tJ: 5fc. ;*:|gBJ(Oil^ 
^m^fl. ®«f^S<5<t^5l5CDPd/Sn =D^KMiSE^f- 
Jt« LT , J: ?) />/i < E.O J: 5 mitJfc&aiS;?^ X^t^^m 

[0 0 181 *l5PJ©4gm«l4feJSft:«!j!«i:iflH6^k^Si 

^-|-5(ligate)j ^ rgEfi:-t-5(ligating)j Tffifid 
igation)j f±, (attraction) , (binding) , ^ 
i^c?^J5fe(coinplexing), U— hfliJj^ (chelating) , 
Vi, (sequestering) OttK i: jS-g-O^lDfRUCl^iP b 

(0 0 191 **l3lcJ:oT»o#pr^/iKllfiXfi^* 

ti. U-Cffi^Atb^*u5Calvert{te. 1 

norganic Chemistry . 21, 3978 (1982) 

[0 0 2 01 -^TP Lfcy^U'>'K:^j£lC*5t^T^iC5"5THg 
i&.co:^m^y:i- huiy;^ i^&mX'mm^tiX^tci^. Z 



(6) 

10 

I 0 0 2 1 1 iS«I'iCffite«S:*3l56<?lcH^fcJi^^lSc#< O 
tt, ^^i^tt (vapor phase modification), ^'^ 7 7 htt 

tie- hi) ;< h ^'y'y V ivzil^^- ;v-2- f y v'^'co J: 5 
Sr-^^5;tfeti, Cr2 0 7 2-^a!fc:j:o-C7Ky ,■ 
[00 2 2] mJffiSril:^«)tc:^14-r2.coT*fi/£< , ^IfS 
, ^*s ioJW±©Jt«J/£ia<i?F«iSr-&tflo£t±<D^|gS-v 

m^RxfxxummmzHm-^mfi-smm^^t^z t iz 
j;oT, i<omm\z0:mzHm-ti>^i:im^L^\ 
[0 0 2 31 ^5 \.tznm(oHmi¥miiimii^mii. m 

m6^\z'^'^$-^^zt7!)i'^mxh^6 m^ti. hv^ h 
^vv^y/i-sii, ^E^mmcommi: kd^^v'/u (v-^y 

-/I') -g-lgSir^U, ^:<0^«6tcKS6*>t;ii^-e-LT^ 

y v'/L'^^T-cO f y v7/vgi5^^f4 , o # «4jSE i ^ u- h •fk 

-r -5 }t rose^i^ t L -c -r s . 

[0 0 2 4] ±^coj;5«c:. f^«f^ffli:iafi:f^ffi>i^ -ft 

^mizx-oxmf&^tin^o ^mco'^^m-^^m.-r^m 
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in. -€-05802 CIS jJSSESSffiWT 5 >'S i: * s' 7'y 
jSEsaffi^^j-i: L-c®<. m^tc, 3- (hy^ h^'y'>v 

JiigSr?^J*-t-5fc«)tw. 4.4' -':^*/i'7K=/u^'n y K 
- 2.2' -li'fy-:^>-<D^tg^ti^Si:Sf£:^-&5ri:iS 

U-C«i < . fi^x.ff 3- ( h y 31 K v-v. y /V) tT/WT 
5 V© i 5 /jlftfcw-^ y /VT 5 lRl«(Ott*-eitll'e-$ 

ht^-nWi. mfL^Z- (hy;^ h^Vi^y/w) T-nf/U 

[0 0 2 5] S^^^J^i^t^k^fl'j^-'sS'-V^ig^i^JR^k 

y ^ h^Sr-^-v^ y /l'J:5^/W2- f y -✓'VtD f y v'-'USfi, 
[0 0 2 6] l^^fc. il*?6l3)t:»-JgfcJ:oT-^:©^Mtf 

2-fc Kn:3ev'Ty-<>'-^>i:2-(2- f y v7/^Ty)-l-:^ 
iX^)*t5Calabrese {(&, Inorg. Oiem. . 22 , 3076 (198 - 40 

10 0 2 7] ^ffii-s;iiciti^ m'^mmnmm^ 



(7) 

y^i^ hyy V^ — (ultraviolet contact printer) h 
7°n V? 31 ^ g VJ^-T^ (projection stepper), 'S 

T-t:'— A^-f ^ — (electron beam writer), StH W& 
^'jt^i V^' — (x-ray proximitry printer)© J; ^-fc, S 

[0 0 2.8] ie{4^^©r©J; pi^e^-^^-vJi^jsKofcie) 
Stwtjt^SnSo w©J; al|•C<5ir^-C• 
. [002 9] ±fS© i 5 ^^d-t©^JS 

(ID fm.<Di,bfmnm-fmAz.m-t^^mti\±. 

a [0 0 3 0] 

Pd2+ + L » PdL 2+ ( I ) 

K f vmss- ( I ) T^^^mm : 

(0 0 3 1 1 
[fgCl] 

[PdL ^^3 

[00 3 2] ::*:#/<eM©K f (i, lete^^tc^f-f-^te^E© 

^^T^^5 A. Martell i&, "Critical Stability Const 
ants" , Plenum Press, NewYork (1975) ^#M$tbfc 

^\ y<yi^'>J^ (II) MiitLKItlzMl-Xnmi^LA^v'- 
<^im^^tiX^^ti:\'^i!>^. i^i^M^Kt&(7:>-^^miP} 
It. Ni (II) \z§Sir?,±^^mi&i:m^i> Z tiz^':>X 
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13 

4J'j5c< 1 1> lo^J-fk^SSrSl^-rs. fi^x.fi, 2.2 ' - 
Iffcryi^^'lCi^Ni (II) (O^U—hittt. i:^y v?v$t 

JcUSO^^^J^ncH^^Sr^^^jtc^^-fi. Etc, J:t)i« . »o 
(0033]tJ£o-C. trey i^/U{iMlSM^Jg{li«4««i: 

\zm7LX. 0ijKLtf2,2' :6,2'- ^J'-lfyv^^', 

3i5=^uVv^T? 8-1: Y^^'y^/ ]} 1. 
10- 731-^vhny v<DJ:5'ieSc#<<9te<^#MSt>5g 
^J^iE-KSi: L-CfflVN^#5„ ^J}^;^7.;f :^ h y 

2- (v=7'ai=^/W7^:x7^- y) -j^^/v h y h^Sf^v 
-t-Sdpi->pi * 60 m^t£. 

[0 0 3 4] nv'^^-i., -Yyv?^7 

e^oTif* lyrics* L,vv-:7v?i>Aatt. 

iv, Na2 PCICI4 $r-^tf, :^7y 7" h^.3^^/i'T>' 

[00 3 51 *^PJtO*jSfe(C{^ffl$n5«gm«^JS'fkft& 



1 0 0 3 6 1 ^m^fmmmb^f&^'^^f:L^<o^mt 

[0 0 3 7] U< (l:J^E5lbcDfc«){r^3£'fb$H 

X-fiL. Rasmussen i: C. Jorgenson, Acta. Chem. Scan 
i.,22. 2313 (1986)lw#'g^$ttTV^-5J;5JC, 

[0 03 8] ^f^\:Lii^xm>>i}^XhZi:b\z. fA^ 

;t©jte^lC/$;iiT^*?!9#5„ 0il;ttf, CI3 PdOPdCl 2 
(H2 0)3-^13 PdOPdCl 3 ^-<0 i. ^ timitt^^^^fl^ 

-iricioT. Pdci4 ^-(D^mitmm^T^'^^m^x'^i 
CD ^^t^mm^mco^^m-. ^o\^tium^^^^£ 

I >Pdci4 s-^^o^^ttJcit-^T:*: 1 1/ ^ :i i »c J; o T« 

ro^sst'i't-M^b^'r ^:^mm^mm-ri i i ox, 

[0 0 3 9] ti^-^^^<D^^\>W>ibhir\^x\'^^^ mx. 

tf, Na2 PdCl4 iZM-t^mti- h ]} !?A<0®§];&^ffl 

;7.-(NH3 ) 2 PclCl2 a;i5?i5fi£$tl-5^*T'*)5 5 i%;t 
[0 0 4 0] mt-r h y ^A(Z?f^i:>(5{rTEACl S^^^ffi-f 
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5 i , ^<r>mmm-m. b mz.\rmm^-Q^^<s^-^ Lit 
mi^mm^in. m-^x. mtmm^Mmt ltteaci s: 

[0 0 4 1] J;!3SV'pH© (J; (Jtev^Sstt^w) , {wj^ 
T^jg-ft-t-Sr t*5prig-c-fe5:: tt^a^ttfc. 

(II) ^mii:mm(o^ic\±^ nf-^tLii^msmn. Aidr 

ich Chemical Company;i»f)A#nrit^i, :4c§giiiB§-Cfi 

TmES J i:lif^2-(N- •=E■.'^^}^ y y) :^;^/U3}s>'gE-e 
fcS, rwJiW^H, 6. 15<DpKa Sr^L. Goodftfe. Bioc 
hemistrv . 5(2) , pp. 467-477 (1966) iCtttW^HTV^ 

[0 0 4 2] z-i^izm^x. mmmm^m:AK :^^m\z 

M»?^'Ji::^'(k:^ M> A iNa2 PdCl4 • 3H2 0 L 
TIi®$n5o *K*^B^O|l^i^5!ll6-e^i. NaCli:Na2 Pd 

CI4 • 3H2 0 ^-^t^Tii^mfmrniti. km.x<Dmmii^b 

m2mr^m iz^mimm t u xmi^fm<Dmmzm-t 

CI4 •3H2 0 (Dm^m-B-izx?)^ :^mfm9<omMMni,c 
[0 0 4 3 J mmmm(D^^iK mm^iiLtrnt'^-^-t 

^^tuT^^-So m^H. 4,4' - (v'*/l'7K>'®5-(N-3- 
( h y ;»< h ^'y">VM r/u \fM T 5 K))-2. 2' tf < 
yv'V'W^lcfi, -5:(^f y v'>'U-S(OpKa fitli, — 7*13 
K Wkdnonoprotonation) CD^^(C(iii5l34. f . ~ 

7'n h^-'ftCdiprotonation) (O^^K^tMyi.^ Xhi, 
r^^{C'^^^TIi. K. Nakamoto. T. Phvs. Chem ., 6^, 
1420 (1960) t:^m$ivft\,\ M^d. PdCl2 /HCl 
(^tS) «4^?t^c:)»-^ICf±, HCl fi. ^cot'y VIZI'S 



(9) 

( 0 0 4 4 ] il-4r oaiSco^lffi;6S*;%BJ(C J: o r^ffi pT 

© J: 5 ^£^^14*^3^ (Mx:(i«liS^S:^ y ^ h tmm . 
K— fv^^tufcv'y 3>'<DJ: 5^£^^<^*f^. ^i^^ 

. ixe><0-a-^, IE(-f±, -'■'—^n^ (permalloy) tiq^fitl/ 

M<r>M^M-^Mitmi: LT. Shipley Company (Newton. 
Massachusetts) {;:J;-3Tr{:|5$iT/TI/^-5, Niposit 46 

[0045] *^eqw:*-Sfi, wsr/y hmmm"^^ 

20 tr-^tf, >'MHiKi:7'y>' MBIgtgMiS{c:ja(t-5M 

(Dii b^j:. ^i3^±x(ommm'^mityo±:^i,zmm'^m 

JR^tJwBiUTtt^ *3SMtc:J:oT. 

^ESr^aa-r-Sr i:d5^|g-e*>5. r<Z>J:5'ii^ii«!:a 

(Mx.tf*i«^»©^J^«»ji2{ciii§q$n5M^^ 

ar) t^m^-^. -to^-e, j}^— yixfiSr^gifl 

* o # 31 fi^m^^H* o # -e 5 c 

[0 0 4 6] Jic^e^ji, iftcm^^y vhsa^rtwiEi 

SSiiKclrcuit line)^f^5±T#iS-Cfc5. Mmi^J«)o 
#(4, «liaSii:©{»ISS:W-r5iR^A¥lg©lHlKII|Of^lS 

[0 0 4 7] **ilog*-C03-55'^^M-C 

'ft:1-5^c>i)(c4>^JST-fc5o ^©*S6t)/.fKSf4*-i 0.2 
-0.3 ^^nv-efcf). -?-weiS:$»±^*l 5~50:^/> — 
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10 0 4 8] *?^*SS(C#%i: L-CM^AtufeHS^a 
!|#fFm 4.9ii.98i-g-lc:Si?^$ti,Tv>5J: UllKifcW 

UKUXlf. mT-*Jc*t*S. S5caS*JPj?J (controlled rele 
asereagent) Sr-^tf. ^JS^M^ t ^Jl^tJiilBlf^-^^tipl- 

[0049] lJAT©0IJI«a|S:#fi8-t-5 i: »c 

[0 0 5 01 

smanS©^fi4:ft ='"::^:^;^— ^5'-5^>SV^^ ^ tbi^TiS (ses 
sile drop method) tCi^sT^ 7KS^ffl^^T^Tofc, 
ii^KllXx-;*' 4r, Gary 2400 5>3t3t*ff-±l-SB® bft^o 
-> y * ;^ 7 -Y K±ro»MK)S!l^»fc * ; ^/wKiDl-e^l^ 
10_M<D*ffiitat 2X10-7cm(D^^S^*S 

UHt.-^. o.22^m Sra-f-wirlcioT^g^ 

(0 0 5 11 W^m\±. *IIKS0y-C?J£!fll?S:^^»1-ClE$ 

[005 21 \mm^W{C)j^\ tt. 3055-Ktri:oTl: 
1 v/v SHCl: ^ y -/K^^JStpl^l^iffiSraat-S r i 
SrS*-r5o ^©^ifi^:^ 7KT')56j^L. iSagE^'tcao^ 

[005 31 rioo %Oa^m\Lm fi, J: 5 {-faSSl 

LfclffS:^?fe-r5, 6.0gWCoCl2 • 6H2 0 10. Og © 

NH4 CI t , 9. 8g©icf=- uiy'yT 5 h vf^®?~:^ h y 
"J^AJgSrflii-r^VTKlSOinL i^fZ^^L, 1 M_NaOH (tK) 
^aJS:APx5rt»c:J:oT. ^:<OpHSr8.2 fcLfc. *10 
OmL 4'<Dv?;>«'?-/wr5 i^JK^V^^lE 8. Og *»e>^5^JS 

liimS^nx^X. 3^||W±ISCo^S?5:AP;t/c<. r50% 
^jR^bfSj f±, 1 «^<^MI2 rioo %^JR^t:?ffJ 2r 1 ^ 

r25%^JS{k?sj fi, 1 ^t:ffl<^>Sjif2 rioo %^JS^k?&j 
(00 541 rjiEs mmm y-m.ni, 0 ^^mm vtmm 
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Sr:S«-r5o ^i8i-5*-C^*^$r#v^'te*5fe2. i3g <dme 
S -H 2 0 @*^Sr*50niLfwAP^fc, ^NaOHSrilS^f-APx. 
Srifdio-C. 't:©^jS<OpHS:4.9 ~5.0 fcfSSBL 

mUm-Qfi-t TMES |g«?KA J b^^. TmeS MW^B J 
i: rMES iS«?eEC J Sr. w>bP>©^^©pHiS'S-*tC5.7 
t6.4 .XfeSr irSr^t^-C, Tmes igWfijA j 

10 [00 5 51 m-^m 1 . 

(0 0 5 61 1 :x5^iiz:^co^S! v- y 7 f K (ESCO 
Products3lf±Dell Optics) Sr, rsmtSif-(t:^Sj "C* 

r©T-fe>:^y4'. R®t=f'coiinM_h>'U3^v@^ 250iiiLi: 
JEfCl % (v/v) ^- hy;** h^->v'y/U3i5^/V-2- fcT 
20 y v^>'(Huls America- Petrarch Systems*^ ^A#"TbS) 

-5^T-*1)40:»-Fb^Ici:oT> ^rOigJ^SrAPHiiUfc. -e:<0^ 
JSfiJpSft'l'tt@8^Mfe©*^S:ofc„ V^^<Dm 

T'U'— h©3cSJi-t?120 'CT?345-rat-i:oT:^7'f KS: 

5 v-^ :x'ft:-^i^dJM*tt^^*ffi^^'g- LTV ^5 C i: ?r 
^•f-, 45" o^te^Sr^uyt, w5 L.■C^feS^i^fc^7 

m i260nm {wJoV^TSSft tfl^Xli t = 4900 M-lcm 

-l-e4>!3. ^#-ef±£= 3700 M-lcm-lfcofc, CKO;^--? 

^ h/wt, T-ir Hy/wtfo/s- h y ^ h=srv'->y/i' 

40 [0 0 5 7] jlMM2 

[0 0 5 8] l'l'^'?'¥:frO^®!v'y KS: rii 

^Ltc^ ^<D^7^ K ^Headway Research Standard Mo 
delSpincoaterCDKS'f-+ j/^ifOlfiV^fc. ^<D:^7^ 

% (v/v) e- hi) ^ \-^iy>V /i'3i5"/l-2- 
i^-^tP^fSSr^*Lfc. 30#rB'3(-i:oT6000rpin Xi 
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K(4, ll:^ffiJ 1 <07.^ir h/KD*fjESi-5^-'>' Kit) 

10 0 5 91 gnfe«il3 

[0 0 6 0] iiJfefiai2-cfB$!i$nfciS[«->'y *;^7-r K 

,[0 0 6 1] m^MA 



:^^MM(i. Sitt^^mMmi^<D^ Vv^ h (in situ) M 
10 0 6 21 miSLWimW-ii. 4, 4 ' - n 

y K-2.2' - trfys^v:^:^^. :L(oit^<^i, :^wm 

•'CSffii'SA. Sargeson ^. Aust. T. Chcm. . 39. 10 

53 (1986) A. A' - 

2' - trf y ^^^-(Aldrich Chemical Co. ) Srg^tt Jf-e >- 

;tf>'g!* y ^?ASrffl^^TK-^t:u, 4.4 ' - 
-2.2' - Iff y v^i'fCi-S^ltfCioTfSMUfc. 
i>:fy/U7n^-^it'B-^ 3.5g(1.39 nmt h/W3i>'(Aldrich 
Sure Seal) 60 mL Sr 7 7 = A^, -?r<O^IC, tfi-fk 
^:i-=/V'(Aldrich Gold Ubel) 50 iiiL(68.5 mM) Srifflii 

»c:APx./t, CaS04 Ifejlfe'ffSriii^fciSatf^iPS^-tiD^T 
SSfcJ^SlU, 7y 3/ h;J/7^«ii|-SriiUT«iibfc. 
few@«s(3. 9g) Sr^M ^/^^>'4>^c:*i^^-cS^4^•T?^aa 

JSiiLfc, -ecDTlSi§?$^r^^ 25 mLiCgJilLfcio ^^SP 
^iC, 4.4 ' - i^:fy/U7}i=L/u-i^ a }) K-2.2' - t'fyv? 
>'(2.6 67%) mp 142—144 X:<Dm&^(Dmi^t 

I 0 0 6 3 1 i^^mm. C12H 6 N 2 CI2 0 2 



f^MM ■• C, 51. 27 ; H. 2. 15 ; N. 9. 97 <, JS;tfll : 

C, 51. 32 : H, 2. 27 : N, 9. 54 c 
[0 0 6 41 ^;S^rt{-J|X^$tb;^c 7 7:5^ 0.0703 
g(0. 25. mM) ©4.4' - v'j^/WtK^./V^ n y K-2, 2' - 

®S{i-r5fc»('^cD^?S5r«DflftLTi»il$-tirfCc 50 m 

Lfco ji*J:«: (IS^J: 100 ; iJ^gfi 69 . 0.50 
mM ) © h y ^f-fX'T % V(Aldrich Gold Ubel) (^ © 
0 h y aif^/UT ? i^HActivity I :^©;* 7i>.5ra 

L.-CHfrto-C^j!^$-&;fet>©T-fc5) ^AO;is -e©^ 
. tC, 89;iL(0. 50 mM) ©3- ( h y p« h^i^yVM T'n t' 
/V'T5>'(Huls America - Petl-arch Systems) ^Mk. 
■ito 'e©?S-g-i^©*«Sr250mL izmi]a^^t^tiibiZT± 

n^(Dmm<Dmin-mm.iisL^^i' h^\^it. 4.4 ' - 

j|f=/p^^ny K-2, 2' - yv?i^i:3- ( h y ;>« h^f^v- 
-^y-zv-) f /PT 5 s/:;^y Vj/L, 5^^tCC 24 
H 380 8 N 4 Si2 ^^-T^A.A ' -(v^ (j^/PtK V@E-(N- 
' 3- (hypt h^'yi^VM 7*0 tVV') r$ K))-2.2' - 
e-fyi^ViSr-^^Lfcri: Sr AIE U fc. C ©-fk-g-ife f4*|^ 
*0S-Cf± ruTF-14B3j irlif^o 

[00 6 51 @ilt->y ;«7X7'r K* r^SJPffi^'fk:*-!*! 
Tfflfjt'fkU, ±IE©UTF-i4B3^t:-g-#;©?fJ|^©^?K'f'{c: 
TJrfco ^■©®?SSr404>rat::i:oT60t:k*PfRiLfc, 
©^t?. ;^7Y K5:^9tUL. T± h~hV^l^'PX2m 

Sfc#L. tKs/ hyu- h±T'i20 "c-earJi-rai^j^Lfc, 

hM-±. UTF-14B3^k-g-ifedS;^ 7 

K^ffitw^-a-LfcClir^ScfEL, ^(D:^v-C K±©^ 
J^/p:$*s 1 — 2 o©^J-?^g-efe-5 C t Sr^ Ufe. 

[0 0 6 61 ^ife<^l 5 , 
^Mmt±. — Jt©ftAP*!iSICj:5, UTF-14B3^|;-g-ife^ 
©/■? 7 te||i^^JS{t/ttj^©^t#ffi Sr M^1- 5 , 

[00 6 71 UTF-HBS-ft-a-^)© 0. 002 J! T-fe F = h y 
/W^je^SrHiSfiSI 4 ©^?g©il 9 (C^SU Lfc. ^ ©UTF-14 

/U) /•?7v?'?i>.©0. 002 M_T1r h = h y/P^^SrJDx. 

#^a:6?J^.CjiS<3220nm i327nm 5*rfc'fcjl£tS©fSl|Z/< 

vKSr^-f-wticior, tfriSxs*7i^!?i>.{k-g-!fedsuTF- 

[0 0 6 81 ^^1^16 

[0 0 6 9] ^^^^iziRm^titzy^^^'lz^ =S-^o. 

1 fflM, 0. 2mM_s 0. lmWL> 0. 25D!M©jg^Jt©. 4. 4 ' - 
*yU/-Jf=/Uj? n y K-2, 2' - t*fy 3- ( h V ^ h 

y/u) y<y'J'>M.^ h y Jt^AT ? vSrAHfc, -t©!! 
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UTF-UE3^t^!^(Dm^ t . UTF-14B3-ft;-8-i^^oatrfa/'' 7 

10 0 7 01 mmm? 

10 0 7 11 m^m4-QVLm^tltcm'0<O{}TF-WB3it^ 
m^mm'>l}:fj:^9^ KSrS^SU. -t^^T?, o.l M_HC 

1 TK^JiSl y -y h/l'afcf9 84 mg (DPdCl2 Sr-^ti'^JS^' 

-t<^i^-C, -?:<o;^7-f KSrSl9tliL. 7K4'T2lH]i5E#L 

^C*5lt53SV^JE&<ig<^Kl!X/<>'K (t =70000 M -lcm-1) 
t327 nmtCJolt-5^^^®l|R^^> K (t =9800 M-lcm-l) 
Sr^i^Ljt, wHbtD/^>K»i. T-fe K=. h Ji /v-^'cOPdCl 

2 ©UTF-l4B3^flE^wg3L.•C5fe®S^^fc/<>'K (HlfiM 

i ur V ^5 r t Sr^-fo UTF-i4B3*fficogaffia5 
te<^95%Sr±tHl-5|fB^ii:j5^ PdCl2 aSrSftAtbfcr i S: 
L^, UTF-14B3^ffi#jeifC J: 5 e> WPdCl 

UTF-14B3SS-g-PdCl2 CD-g-JrlCittTil Lfc220 ninCO®lK?SS 
Sr, PdCl2 /HCl^?gicML.UTF-14B3?t^Sr$bUyS:^rB^ 
{CfSliTiBll^Lfc, ^-W^m^^b, PdCl2 /HCl^^fcM 
LTUTF-14B3»mSrl5;5J-rBHcS:or^ai Ufc^fC. ji5*J85 

[0 0 7 21 mMma 

[00 731 mMm4(r>Vl^<om U f;::^»!$ixfeUTF-i4 

^^^mmi^V :^:^7-f KS:> T^h^t Kn^^v 100 

^£:220 nini:327 nmfC43Jt?i^^iiS^'<:J' h/WKHX^^VK 

(±. «ffil|£M4'-COPdCl2 cDUTF-14B3$i#:<^JF0^S:;^L 

J; ^^ffi»^(0 5 ii-rao^aso^fc:. 90%Sra 
;t5ig-a-*s^TL;t:i.i:S:^U^i. ll5fefiaj7©PdCl2 / 

0.1 M-Hci (Tktt) ^?0[2r^ffl tfc^a-o^-a-w^-a-i'^ 

[0 0 7 4] gl1ifegil9 

[0 0 7 5] 4 $tT.7tii ?) {CUTF-14B3T-1SS 



.2^ 



iit) (CPdCl2 / 0. 1 M HCl (tK) ^fgSr^ffl LT40^>rB^ 

r25% Co ^JSft^sj »;:An. ^<omi:4^wi 

2lHli5fej^U.^^TX'$£j!S$-li:/t. UTF-14B3^JS$4xT 

^aaS^^T^5;t^^^^;lf±. UTF-i4B3Sa^ix;fe^|»v' y 
':«7^7'<Kco r25%Co^S^t:ISj icj:5«i®t>, mmt 

[0 0 7 6l^mMlO 

[0 0 7 7] n sw, ^Itiijggejbi^v-y ^v^ai-zNO^ 

onsanto Co. , St. Louis. MO) Sr r^fpjf 

/^O.OOl M_T-fe h= h y /vi§fSE5rAPx.s -e-<D^?^Srl. 5 

iJfcif^L. 4^5/ h7'U'-h±-ci2o X:x-3^^m\zK':>xM 

tC4 5)-FBUc2o-Cg*L, 7KT2lHlg6?f^L, ^*T-C 

Co^Jfg * o # $ tufco PdCl2 ©UTF-14B3#t^^T'S 

S$i^-C^^Jiv^^^f^/i->y 3>'e'i-^^Sr r25%Co^M 

[0 0 7 8] mMMU 

[0 0 7 9] mMm37!i-h<oe- h If h^i^i^V/^^ 

5^/1^2- f y v? v«)*4^t^M-ciSca Lfc^ia-> y 7 
■< KSr. Ilig0»l7-eiftf«$ixfcj: PdCi2 / o. i M_ 

40 HCl (tK) mMxis^r^']\zK'ox i&m.Ltzo ^<o^n^ 

iyjtLT^v-i V<^'^^UW^:^^i' **J200 nmi:26 

0 nmtC*J{t5/^>'KtwAax.-C. 235 nmJCldoJt V 
K5r^U^. ■?:<0235 nin^<>' Kfi> PdCl2 ©^ffi^-g-^ 

- h y h v-v- y /Va:^/v-2- f y v'^'^^Sr^-f-o 

a /3- hy>h^->v-y /i':x^yv-2- f y 

<Dtt'Jc:f±S§'ffc;PdCl2. Sr5firb'ii'^Bettfl5^fl[i45fc5t 1/^5 r 

t^/T^Lfc„ ^(D'ikx. ■erojg^v-y ;f7^7-Y K^s n 
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SrS9aLfc^-e, mV^mmSL:^^^ V/^t^; 235 nm^< 
<0^#^£Sr^L^i, r25%Co^Jii'fkmj 4^lCg«L.fc^ 
r t J; o -c. ^oSBSD±o^JR'fl:te8E©^?lFeE*sfi:tE 

©200 nmi260 nmfC jolt SSiHX^^:^ K®3S 
$OS2fi:^JK<^)^&^}cMS!l$tb^200 nmi:260 nmfZjott 

/H::235 nm©KllZ/^>K7JSIil^$ix, r25%Co-&JR'ft 

[0 0 8 01 1glftMl2~18 

v^'i— yNijr, ^- K!J p« /u3if^/p-2- try 

raJdSoTg^L. *T?2@j5fcj^b. ^*T-e$£J!S$-e: 

[0 0 8 IJ ^jfe<?ill2 
^S-fliM^^?KSr. iSfcroJ:5(=3S«{Ufc, l.ojLNaCl 

(7k) ^WL 1 mL tfro 11 mg<ONa2 PdCl4 • 3H2 0 Sr§ 
^©tf^fcAtb. ^«?g-^^<DflcaS:100 mLfc-f-Sipt- 
24NfFBl(;i:oTSJc«Lfc^-C. ^JS^sj; 

^B^-r 1 1>30 a rB^«±»c:So-Cj«IJt 

(00 8 21 ^jfegiiis 
8.6 ingWNa2 PdCl4 • 3H2 0 SrlOOmL <r>i!^<r>^\zMM-T 

(00 8 31SMM14 

100 DiL :^y'7 7^^^(r>\l mg ©Na2 PdCl4 • 3H2 0 
\Z. O.lJj^g-ftT^ f-7-3^^-'l'TV^=-!j'A7K^?KlO mL ^ so 



24 

fco ^SSi*>fe24^FBmrttC, r?:©MjKf±g-o-C®ofcJt 
w(DNf,^T*^4. 2 Sfo^to 0. 22Am ir/un— 

[0 0 8 4] ^MM15 

f^®S^«7k^SSS:|lia! Lfc. Z.(r>mSL2 mL Sr, 100 
mL;<>^7 5^3tf3(011 mg C0Na2 PdCl4 • 3H2 0 \ZM 

raJdSo-C (4.6 -4.7 ©«5Hf^-e) ^3gU;fc^*fco 

[0 0 8 51 ^mmi6 

mmmi2(Dmmf&mmm 100 mL ^mmv. ^(Dmm 2 

M_T?fcS 0. 5J!g^®?:^^®7k^?g<7? 2mLTy3-^-C 

i±. pH 4.55 srwu, mm.xm^m<oco^mitmmtc':> 
4.5-efc-ofco 

[00 8 61 

1 mLcONaCl (tK) ^^t2 mL©0.5 O^KiftS«7K^fK 
(gf@S-:>- h y 'i'A2:f^^cDM:^ri: LTO.S M_T-fe5 0.5 
Jt@W?S) tiSr, 100 mL?i:^7 7:^3'p(Dll mg (Omi^ 

Na2 Pdci4 • 3H2 0 \zmm\zMx.?>:z k\zX^x. mW^ 
It, pHf4<j^/^< 1 7 0rB^jci;o-cr(Dffi-c^;tufc* 
^?S©ei4(4. ^Hfc:i^< 3~4 BcDratc^litcii^b 

[00 8 7lSasMl8 

10 mL COO. 01_M NH4 CI (*) ^jK^firil mg (ONa2 Pd 
CI4 •3H2 0 Sr^/S-rSr tlCio-C. ^jR^fSML 
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25 , 

[0 0 8 8] m-mmx^ 

[0 0 8 9] 2-0(0 nrnfo^mmmt^'y]} ='ry'>:c—, 

10 0 9 0] r.ixe><0!?a:— /'^o=S■*iSr, IIM£Rll2(OS 
^^-e«!.3g^ix^E«l*3©/3- F'y ^ h.^v-^-y/Uai 

fy v':^:ss^':i^-^^Jifcisi6f>tbfc„ m<om 

[0 0 9 1 ] ^^M20 

[0 0 9 2] 2o05n S}©fRi@5-(t:'fe»->y = 

(350 ^'^i^:^hci-A<omimm^) ^ fmmmi^it 

V- y t-y v'vT'^^L-fc. gfte:^ wangle 

MUT, Karl Suss Model 507X / >' ^ Z^Z^ i25A n 

ffl) iSrffi;ifcKarl Suss Model MJB 3 Contact Printer Id 

x^mi^mm^^m^'^x. i^^-^y^i^^i^mi.x^<^- 

VJ^J^Lfc. UVW;* W"</V'»i, 254nm tCjoV>-C6. 0 m»/ 

r25%Co^jgjt:lSj r t icx^x^mit u 

fco ^2^0^>a;— />5:> Cataposit 44(Shipley Compan 
y, Newton, Massachusetts) ^ IH — i: c?3T/5Pd/Sn 

t&JS<-rcO#S$(±. Cataposit 44)ttfe|E{C ioT^JS-fk^ 
ih.t:.'> :>^-y-(Dmcmmii^it^xmi^X\>^ito 

(0 0 9 3] mmm2i 

[0 0 94] 2OC0 na<0*HS^{bi|^v'y 3>'!J'3i— i 



Sr. njs^sji T-ta?^$tT.:tii!?oe- h y p< N^-^v-y 
/nii^/v-2- i^y-:^v^-eg«fS^®Lfc. ^2<D!?ai 

— ^^Sr. ' m^m4xvim t-tcm *) (omF-uhs^t-B-^xm 
m tfc, (o<> ai-^-^trmmmncDm^mimmxns 
rj^rratcno-c^asL. 20*261., 4:$5-rBiici:oT r25 

^4^<^Co^J||ii)-Qt;i5, ^m^m\z^tii$ih.tc^^<o^ 
10 3i— /■^±{C#6>tLfc. Dektak^ffia!l:^|g(profilonietry) 
iCioT, 'S-^JrWi^ai— />±tw*?UV>l?$(350 ±50;i-i^ 
■^jxhn— A) (OJe>-D§-;eiS5ifg$Hfc, Scotch (S;^) 

^ - F> y ;^ h =^r V- v- y /U^'^/l'-2- y Wk-^fet?*!i 
. U Starts tfrofcm-et. UTF-Utait-t^xmiLitm 
[009 5] mmm22 

^mmmn. :^%v^(r)ii!.mizi:^xmjt>tjun<omm^ 

[0 0 9 6] r25%Co^JRjt:?&J 
21<0^«HS:S«Lfc, ^mitm'PiC^\'^Xf^5^10^<D 

p- hy^ h=^v-v'y/v:t 5^/1.-2- fyv^v^^ 
l4B3^il^Sl>:n-/^±-?tt, i^— 

^M*i)o#;S5^ii)t5tlfc:„ Dektak»fffia!l;tlil*, 

2 0^^31— /^{CiSUT. 2750±250 :^>';/;^ h D — A© 

tfeJR/¥$Sr^bfco 3li£«Rf21-ettt5g$irfcii 9 ©Scotch 

ft , Co^M * o $ 2 CD ^ P> fiidSix-S r fi 

[00 9 7] ^MM23 

[0 0 9 8] aoCDi/'y nVl^jc— />±C0CVD ^>'i/^ 
7^>'S:, 30% H2 O2 (Tky^JKtftcmrBlldSoTg 

h^i^iy'j /i^^^/i--2- i^y v?>-eg«^^t, 112 CD 

^>ai-^N$r, IIJS»4 (Om-tOX 0 »wUTF-14B3fli-g-ife»T' 

{JfflLt. 'S-'^^-z-^^r. :^PJ,=^Bl:(D||JS^J2ST-^8i$ 

ti/tii!?(D;rfe6j^?gjg2j f-Jcus^^-f^KdHota^L. 
50 *j5EL, ^-cD^T', r25%co^&JB^b?Sj ^\-z.A.^mz.-K 
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■c-feJ!^ $ -fr/co :^ 1 1 ^ 2 rc>SSco^ >- X I? I — 

©Scotch (^^) gfJSfT^-T'M-ilFStS^ 
J; o T . UTF-14B31^S ij' -/N{C*5Jt 5 ^JR^S«tt 

[00 9 9] ^ifeM24 

[ 0 1 o o I gJi^-ft:© Si02 HJgM i 

wm<r>n'mm-^^m. $ r«.jaES?ff 2 1 -co. 5 ^ 

"C, Niposit 468 (Shipley Company) i IH— t $tL 

/i'*ftti#j;4s# e> tLfCo /3 - h y ^ h v- y /v^if^/v-a 
- If y v>:^-t?*l^g^stbTi^/£i>f»i^/ii|!i^'ft'fe Si02 

^■^±l::i±= 5"}^/H±Wm b/iA»o;/t„ 
(0 10lJmM25 

[0102] TKy (4- /u) (pvp , w-^^ 

=f-m, = 5000 g/^/P) IS^SSr^ 26g©PVP i:74g (D^-i 
^ 9 J>.eom^¥ll SrS*««!,s-r 5 C t »c J; o TliS! L 
fc. 10 mL OPVP (CI, 125 mg© 4.4' - v'p' ^ 

/w2,2' - f t-y z.<Dmm<omm^. 

4000rpin -e30g>raic:S:-DT, ffj^/i nSO*:HS^Yt:ife» 

mmmtiso'^)) ^^-^^^-^n^jcpvp ;[s?0E=sriii— 
[0 10 31 m^m26 

^■^"■So so 



(15) 

[0104] 55^7'/l'5 -^CO 20©100 mgf^Jpl- (Fisher 

Scientific; 80-200;^. •;/ v^;i.*&5S;BrockmanS14 1 ) 

SiJ*coSI|tf){c;kjifCo tKw 3o(D50InL^^^i^$rffl^^T^- 
^^cS-?T^5fe#-^5::i:^c:J:•Qr. -frHfecoi^^Sr** 
JciTjc't'-CWIt^kLfc. -5:<0^1®StJpF!S:*ffiBS2pt 

Mi2W«tt/!4JK^0T?i55J-r^jc:i:o-CMSLfco =S-*c^ 

«i^iftj^^ic. ®?iei:Ji-±-e2^j-rai£iS$-frfco 
10 ^ro^-e, rioo %co^SYt;ISj Sr^-^-wi^isff-SPx., 

. JSMi2(Dig14ffi«E^at-e«iSbyS:&m(0^(c(i, m.W 
[0 1 0 s] ^mm27 

[0 10 61 wW3liSMT-^ffi$tv5Nextcl^(3M Co 

20 rp.)f±, JKy-r-#J||-c1^[®^^^^. T/i'?-^-, j}?y 

[0107] Nextel Roving 312 » Type 1800D Ceramic 
Fibers O 3 *<0 1 >"f-mmt:&m Lfco HfCSlJ©^!. 

fcJe){c^ 2 ©^atti^^'clJJ J; o TMi^^t 

fcc #^co«sMSr2isi7Ki5feL, mmmi2<Dfsi^mmmm 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the non-electrolyzed metahzation approach and is (a). The phase of giving the base in which are a base 
containing one or more chemistry coordination radicals which can be configurated for a radio solution metalization 
catalyst, and said a part of chemistry coordination radical [ at least ] is combined with the base, (b) The phase of 
contacting said base for a non-electrolyzed metalization catalyst, and (c) Said approach of including the phase of 
contacting said base in a non-electrolyzed metalization solution, in order to form a non-electrolyzed metal sludge on 
said base. 

[Claim 2] The approach according to claim 1 said base has one or more thin film layers on it, and said one or more thin 
film layers contain said chemistry coordination radical. 

[Claim 3] The approach according to claim 2 one or more applied thin film layers have the compound thickness of about 
1-10 molecules. 

[Claim 4] The approach according to claim 1 of being the catalyst in which said metalization catalyst does not contain 
tin substantially. 

[Claim 5] The approach according to claim 1 said metalization catalyst is a palladium catalyst. 

[Claim 6] The approach according to claim 1 said chemical group contains aromatic series heterocycle, a thiol, 

phosphino, carboxylate, and one or more parts chosen from the group of nitril. 

[Claim 7] The approach according to claim 1 said chemical group contains one or more parts chosen from the group of 

pyridyl and ethylenediamine. 

[Claim 8] The approach according to claim 1 by which the plating metal of said non-electrolyzed metalization solution 
is chosen fi^om cobalt, nickel, copper, gold, platinum, palladium, a permalloy, and the group of these alloys. 
[Claim 9] The method according to claim 1 of contacting the fi-ont face of said base in said non-electrolyzed 
metalization catalyst solution. 

[Claim 10] The approach according to claim 9 said solution is an aquosity solution containing a palladium catalyst, an 
anion, and a buffer. 

[Claim 11] The approach according to claim 1 said bases are one or more capillary structures. 

[Claim 12] Said capillary is abbreviation. 0.2-0.3 The diameter of a micron, and abbreviation Method according to claim 
1 1 of having the wall thickness of 5-50 nanometers. 

[Claim 13] The approach according to claim 1 1 said capillary consists of one or more lipid compounds. 
[Claim 14] It is the non-electrolyzed metalization approach and is (a). The phase of changing alternatively the reactivity 
of the base over a radio solution metalization catalyst, and (b) The phase of contacting said base for said non- 
electrolyzed metalization catalyst, and (c) Said approach of including the phase of contacting said base in a non- 
electrolyzed metalization solution, in order to form a non-electrolyzed metal sludge on said base. 
[Claim 15] The method according to claim 14 of denaturing the reactivity of said base by selection processing of said 
chemical group including the chemical group which can be configurated by said base for a non-electrolyzed 
metalization catalyst. 

[Claim 16] The approach according to claim 15 by which said a part of chemical group [ at least ] is combined with said 
base. 

[Claim 17] The approach according to claim 15 processing of said chemical group reduces alternatively the reactivity of 
said chemical group to said non-electrolyzed metalization catalyst. 

[Claim 18] The method according to claim 14 of being the approach of denaturing the reactivity of said base by 
selection processing of the base, and giving the chemical group which can be configurated by said selection processing 
for a non-electrolyzed catalyst on the area where said base was chosen. 

[Claim 19] The method according to claim 14 of changing the reactivity of said base by use of actinic rays. 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4 6/23/2004 
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[Claim 20] The approach according to claim 15 said base has one or more thin film layers on it, and said one or more 
thin film layers contain said chemistry coordination radical. 

[Claim 21] The approach according to claim 20 said one or more thin film layers are super-thin films. 

[Claim 22] The approach according to claim 21 said one or more thin film layers contain one or more chemical groups 

which can adhere to said base. 

[Claim 23] The approach according to claim 15 said chemical group contains aromatic series heterocycle, a thiol, 
phosphino, carboxylate, and one or more parts chosen from the group of nitril 

[Claim 24] The approach according to claim 15 said chemical group contains one or more parts chosen from the group 
of pyridyl and ethylenediamine. 

[Claim 25] The approach according to claim 14 of being the catalyst in which said metalization catalyst does not contain 
tin substantially. 

[Claim 26] The approach according to claim 14 said metaUzation catalyst is a palladium catalyst. 

[Claim 27] Said metalization catalyst is a 2 chlorination screw. - (benzonitrile) Approach according to claim 14 chosen 

from the group of palladium, 2 palladium chlorides, and the salt of PdC14 2-. 

[Claim 28] The approach according to claim 14 said a part of base [ at least ] contains a dielectric material, a conduction 
ingredient, and one or more ingredients chosen from the group of a semiconductor material. 
[Claim 29] The approach according to claim 14 by which the plating metal of said non-electrolyzed metalization 
solution is chosen from cobalt, nickel, copper, gold, platinum, palladium, a permalloy, and the group of these alloys. 
[Claim 30] The method according to claim 14 of contacting said base in the solution of said non-electrolyzed 
metalization catalyst. 

[Claim 31] The approach according to claim 30 said solution is an aquosity solution containing a palladium catalyst, an 
anion, and a buffer. 

[Claim 32] It is the non-electrolyzed metalization approach and is (a). In order to give on a base one or more chemical 
groups which can be configurated with a radio solution metalization catalyst The phase which denaturalizes the base, 
and (b) The phase of contacting said base for said non-electrolyzed metalization catalyst, and (c) Said approach of 
including the phase of contacting said base in a non-electrolyzed metaUzation solution, in order to form a non- 
electrolyzed metal sludge on said base. 

[Claim 33] The approach according to claim 32 by which the chemical bond of said a part of chemical group [ at least ] 
is carried out to said base. 

[Claim 34] The approach according to claim 32 said chemical group contains aromatic series heterocycle, a thiol, 
phosphino, carboxylate, and one or more parts chosen from the group of nitril. 

[Claim 35] The approach according to claim 32 said denaturation phase includes hydrolyzing the chemical group of said 
base. 

[Claim 36] The approach according to claim 32 the front face of said base contains a polyimide ingredient. 

[Claim 37] The approach according to claim 32 said denaturation phase includes a pyrolysis. 

[Claim 38] The approach according to claim 32 said denaturation phase includes processing said base by actinic rays. 

[Claim 39] The approach according to claim 32 said denaturation phase includes irradiating a photon or ion in said base. 

[Claim 40] The method according to claim 32 of denaturing said base alternatively, in order to form the non- 
electrolyzed metal sludge by which pattern formation was carried out altematively. 

[Claim 41] It is the non-electrolyzed metaUzation approach and is (a). The chemical group by which configurating with 
a radio solution metalization catalyst is possible, and at least the part is combined with the base after contact on a base, 
The phase of contacting a part of the base [ at least ], and (b) The phase of contacting said base for said non-electrolyzed 
metalization catalyst, and (c) Said approach of including the phase of contacting said base in a non-electrolyzed 
metalization solution, in order to form a non-electrolyzed metal sludge on said base. 

[Claim 42] The approach according to claim 41 used in order to metalize the through hole of a printed wired board. 
[Claim 43] Furthermore, an approach also including the phase of changing altematively the reactivity of said base over 
said non-electrolyzed metalization catalyst according to claim 41. 

[Claim 44] It is the non-electrolyzed metalization approach and is (a). The phase of contacting a part of base [ at least ] 
to the chemical group which can be combined with the base, (b) The phase of contacting one or more the chemical 
groups and said bases which can be configurated for said non-electrolyzed metalization catalyst, reacting with the 
radical which a part of this configurated chemical group [ at least ] has combined with said base, and making a chemical 
bond forming among them, (c) Said approach of including the phase of contacting said base for said non-electrolyzed 
metalization catalyst, in order to form a non-electrolyzed metal sludge on said base. 
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[Claim 45] The approach according to claim 44 used in order to metalize the through hole of a printed wired board. 
[Claim 46] The aqubsity radio solution metalization catalyst solution containing PdC14 2- of a suitable amoxmt, and an 
anion. 

[Claim 47] Furthermore, the catalyst solution according to claim 46 also containing a buffer. 

[Claim 48] Manufacture goods which have a metal sludge on a base in the form of the image pattem of a base chemical 
group where configurating for a non-electrolyzed metalization catalyst is possible, and a part of the chemical group [ at 
least ] is combined with the base. 

[Claim 49] Goods according to claim 48 with which said base chemical group contains aromatic series heterocycle, a 
thiol, phosphino, carboxylate, and one or more parts chosen from the group of nitril. 

[Claim 50] Manufacture goods according to claim 48 with which said base chemical group contains one or more parts 

chosen from the group of pyridyl and ethylenediamine. 

[Claim 51] Goods according to claim 48 with which said metal sludge is given in no electrolyzing using the metalization 
catalyst which does not contain tin substantially. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
daznages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] this - 1987 year 3 The moon 6 United States patent application No.07 of the precedence for which it applied to 
the day / 439, and 1988 year 4 United States patent application No.07 of the precedence for which it applied to the moon 
14 day / 123 a part continuation application is started. [ 022 and 439 ][ 182 and 123 ] 
[0002] 

[Industrial Application] This invention relates to the altemative nonelectrolytic plating by use of the base chemical 
group which can configurate further especially this invention with various non-electrolyzed metalization catalysts 
including a non-tin catalyst, and use of such a coordination radical with respect to the manufacture goods of the non- 
electrolyzed metalization approach and its relation. 
[0003] 

[Description of the Prior Art] The non-electrolyzed metalization approach needs many complicated processing phases 
typically. For example, C.R.Shipley by which the both are included in this specification as reference, Jr., Plating and 
Surface Finishing, voL71, pp.92-99 (1984), Metals and Plastics Publications and Metal Finishing Guidebook and 
Directory published by Inc., and vol.86 (1988) Please refer to the report of the nonelectrolytic plating which can be set. 
One of the typical approaches for metalization of a polymer base uses colloid nature palladium / tin catalyst in the 
following order. (1) The preliminary defecation on the fi-ont face of a base, and (2) For example, chromic acid Micro 
etching and (3) using the solution made into a basis Conditioning on the etched fi-ont face of a base, and (4) Adsorption 
of the palladium / tin catalyst to the base fi-ont-face top by which conditioning was carried out, and (5) The processing 
with an accelerator and (6) for denaturalizing and activating the adsorbed catalyst Processing by the nonelectrolytic 
plating solution. For example, please refer to U.S. Pat. No. 4,061,588 and 3,01 1,920. Some fimdamental researches have 
been performed about the non-electrolytic decomposition process of this and its relation. J.Horkans, J.Electrochem.Soc, 
130, and 31 1 (1983) ** [ for example, ] T. J.Electrochem.Soc[ besides Osaka ]., 127, 1021 (1980), J.Electrochem.Soc. 
besides R.Cohen, 120, and 502 (1973) J.Electrochem.Soc. besides N.Feldstein, 1 19, 668 And 1486 (1972) Please refer 
to. 

[0004] Such Pd/Sn It is not yet checked but an exact presentation and the structure of a catalyst are Pd/Sn. The 
following matter is known and/or, now, the detailed mechanism by which colloid adheres to a base is assumed, although 
not solved completely. A palladium-tin radio solution catalyst is generated by mixing the tin(II) chloride and palladium 
chloride of many mols in the aqueous acids which contain superfluous chloride ion typically. Probably Sn (II) is ** 
Pd/Sn. Via the redox reaction in the inside of SUFEA in a complex, Pd (II) kind is retumed and the colloidal suspension 
which has the metal core of high density in the tin polymer layer of a low consistency as the result is obtained. It is 
made from the stoichiometric intermetallic compound reported for the amount of [ of this colloid ] core to be Pd3 Sn. 
This intemal core is zero or +1 in principle. It is thought that it is the cluster which contains the palladium atom in an 
oxidization condition to 20 pieces. This intemal core is a catalyst when [ actual ] it can set to the initial metal reduction 
which brings about a non-electrolyzed metal deposit. 

[0005] The layer of the oligomer by which oxy-bridge formation and/or hydroxy bridge formation were carried out with 
the chloride ion to accompany, the hydrolysis tin (II) kind which forms the outer shell of a polymer, and a tin (IV) kind 
has surrounded the surroundings of said core. This layer is beta. - It is known as a stannic acid. Compared with Pd, 
including high-concentration (many mols are superfluous) tin (II) ion, this ion continues hydrolysis and the presentation 
of this colloidal suspension forms oligomer with more high polymerization degree on the outer surface of the colloidal 
particle formed in early stages. Therefore, the thickness and polymerization degree of external tin husks change with 
time amount. The colloidal particle obtained as the result has negative net charge. 

[0006] The attachment characteristics of an extemal polymer outer shell make said catalyst adhere to the base in which 
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it should be galvanized so that it may be well-known to this contractor as an activation process. It is prevented that the 
colloid which produces the characteristic base adhesion condenses by the negative charge of external tin husks. The 
reducing power of Sn (II) acts as antioxidizing/a protective layer which maintains said catalyst core in the low valence 
Pd condition required to start plating. The promotion phase of exposing said catalyst core after activation is performed, 
this promotion "is subtractive" (Subtractive), in order to form for example, fusibility SnC14 2- with various means the 
means of a type or said husks can be attained by oxidizing to higher Sn (IV) of solubility by exposing to oxygen from 
the external world. [ of dissolving a tin (II) protective layer by high chloride ion concentration ] The "additive 
(additive)" type promotion approach is also learned. For example, Europe ********** 90105228.2 A number is PdC12. 
It indicates applying an acidic solution to perfect absorption colloid. The tin (II) polymer layer of the particle retums 
palladium ion in a system, and the metal Pd sludge which can be arisen by plating on it is formed. 
[0007] After activation, it is immersed into a nonelectrolytic plating solution in the base. A typical non-electrolyzed 
metal plating solution contains other ligands, salts, and additives which are needed in order to obtain the stable bath 
which has a still more desirable plating rate, a deposit gestalt, and other descriptions including the metaled fiisibility ion 
and metaled reducing agent which should deposit. As a conmion reducing agent, hypophosphite ion (H2 P02-), 
formaldehyde, a hydrazine, and dimethylamine borane are mentioned, a reductant - said catalyst core - setting - 
irreversible - reacting ~ an active hydrogen kind - probably ******** palladium is generated. It is a wrap about a 
catalyst core so that fiiUy for intercepting contact of as opposed to [ this surface hydrogen is also the powerftil reductant 
which moves an electron to the fusibility metal complex under bath, and produces a metal sludge on the up front face of 
a catalyst, and / finally ] an external solution in this metal sludge. It is possible for the layer of the nascent state itself "to 
be filled up" up with hydrogen in the case of a sludge of a certain kind like copper, nickel, and cobalt, to continue 
returning a metal ion to a metal, and to bring about "autocatalysis target" accumulation of a non-electrolytic deposition 
object on the activated front face. In the form of a competitive reaction, a surface hydrogen atom joins together, and it is 
H 2. A gas is emitted. The reaction of this latter is not controlled completely. Therefore, not all the available reducing 
equivalents in a non-electrolytic bath can use it completely because of a metal deposit. In the case of the front face by 
which the catalyst was carried out proper, selection of a non-electrolyzed metal plating solution is determined by 
conductivity, magnetic properties, ductility, grain size, and the desirable property of the sludge like a particulate 
structure and corrosion resistance. 

[0008] Such a palladium-tin catalyst system gives some constraint. At least three phases, i.e., an activation phase, a 
promotion phase, and a plating phase, are required. In order to give uniform plating, it is common for the pretreatment 
phase of a base and the phase of other additions to be required. Furthermore, a colloidal catalyst oxidizes easily and tin 
(II) ion must also be filled up by regular addition of Sn (II) salt. Furthermore, the magnitude of the colloid determines 
pack density, therefore is magnitude 1 ,000 [ about ]. Uniform plating of a minute body like the body of under angstrom 
may be made difficult, in "subtractive" type promotion, it is said that the palladium core is exposed, without dissolving a 
part for the tin (II) shell which brings about adhesion on a base front face — it is exact, and is alike occasionally, it 
carries out, and difficult balance is needed. Furthermore, Pd/Sn It is discovered that base adhesion of a catalyst is a 
nonspecific phenomenon relatively. For example, this catalyst will need the preliminary etching phase for not adhering 
insufficiently to smooth photoresist covering, therefore considering as a coarser front face, and the processing time and 
cost will increase by it. In many situations like high-resolution lithography, such preliminary etching is impossible, 
fiirthermore, the thing some ingredients "do not have colloid and an affinity" (coUoidophobic) - it is ~ namely, Pd/Sn A 
catalyst is the ingredient which is not adsorbed. These ingredients contain a silica, a specific metal, and some plastics. 
[0009] Recentiy, it is reported that some nonelectrolytic plating approaches which generally use base covering of 
polyacrylic acid or polyacrylamide are palladium catalysts. U.S. Pat. No. 4,981,715 altogether included in this 
specification as reference, 4,701,351, and Jackson J. Electrochem.Soc, 135, and 3172-3173 (1988) Please refer to. 
[0010] The general approach of producing the metalization image by which pattern formation was carried out includes 
use of photoresist covering. By the another metalization approach, a photoresist is applied to a base front face, the resist 
is exposed, the part which can be dissolved altemative is brought to the photoresist covering, in order to expose the 
selected base surface part, a developer is used, these selection parts are metalized, and a residual resist is removed from 
a base front face by after that. Generally, it is Coombs included in this specification as reference, Printed Circuits 
Handbook, and ch.l 1. (McGraw Hill 1988) Please refer to. The print/etching approach is a subtractive process with 
which chemical etching of the copper layer is alternatively carried out using a photoresist, in order to demarcate a circuit 
diagram form in manufacture of a circuit line. It is important that the circuit side attachment wall is uniform in the case 
of the application object of high performance, and it is more perpendicular to it in general. However, there is a limitation 
of resolving power in the print/etching approach, and the limitation of this resolving power is peculiar to the 
"subtractive" description of this approach. 
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[0011] 

[Elements of the Invention] This invention contains the non-electrolyzed metal plating catalyst system which conquers 
many limitations of the conventional system. In order to form a metal sludge in one side face of this invention the phase 
of offering the base of having one or more chemical groups combined on that base chemically [ a part of that chemical 
group / at least ] possible [ configurating for a nonelectrolytic plating catalyst ], the phase of contacting this base for said 
non-electrolyzed metal plating catalyst, and on said base An approach including the phase of contacting said base to a 
non-electrolyzed metal plating solution is offered. These chemical groups can be combined with a base in covalent 
bond. 

[0012] On another desirable side face, this invention offers the approach for alternative non-electrolyzed metalization, 
and in order that this approach may form an alternative non-electrolytic deposition object the phase of changing the 
reactivity of the base over a non-electrolyzed metalization catalyst alternatively, the phase contact this base for said non- 
electrolyzed metaHzation catalyst, and on said base, it includes the phase contact a non-electrolyzed metalization 
solution and said base. The reactivity of this base is the isomerization of for example, a coordination radical or a 
precursor radical, and an optical cleavage reaction, (photocleavage) It is possible to make it change with selection 
processings of the catalyst coordination radical on the base by other conversion or its precursor. Such direct 
denaturation enables alternative plating in a simple form still more direct than the conventional alternative plating 
technique and. 

[0013] A photoresist is not used especially for this invention, or it offers the altemative nonelectrolytic plating method 
which does not use an adsorption type ** tinning catalyst. 

[0014] It has one or more chemical groups which can be configurated for a non-electrolyzed catalyst with various 
means. The formation ingredient of a base may contain the catalyst coordination radical, for example, you may be a 
polyvinyl pyridine base and an alumina base. The base in which it does not have such a coordination radical essentially 
may be processed in order to have a coordination radical For example, the source of supply of a coordination radical 
may be prepared as one of the formation ingredients of the base. Instead, the base may contain the suitable precursor 
radical which gives a required catalyst coordination radical by receiving suitable processing. According to the specific 
coordination radical, although such processing will probably be various, it includes the pyrolysis of a precursor radical, 
processing by the chemical agent, isomerization, photochemistry-denaturation like optical cleavage, and plasma etching, 
for example. Furthermore, such an art can give a precursor radical [ like / a coordination radical / besides hydroxyl 
combinable with it, a carboxyl group, and the amino group ]. Furthermore, by contacting a part of the compound or 
constituent containing the coordination radical, and base front face [ at least ], a coordination chemistry radical and its 
precursor can be given and it is desirable to adhere to the base fi-ont face sufficiently good by the interaction chemical 
[ such a coordination radical ], for example and/or physical, grant of a molecule with an operation of base adhesion and 
catalyst coordination single when formation of a chemical bond is used as a base adhesion means ~ or after giving many 
molecules, association between them may realize. 

[0015] Since the catalytic activity which was generally excellent is given, the compound and constituent of palladium 
(II), and various metalization catalysts which include a non-tin catalyst preferably and together can use it. As for a base, 
it is desirable to be processed with a metalization catalyst solution like for example, an aquosity solution or an organic 
solvent solution. In order to strengthen the stability of the catalyst solution, to give suitable catalytic activity by it and to 
realize easy use and storage of the catalyst solution further, as for the catalyst solution, it is desirable that other 
ingredients like an auxiliary ligand, a salt, and a buffer are included. 

[0016] The bases by which nonelectrolytic plating is carried out according to this invention may be various ingredients 
fiirther especially like a conductive ingredient, a semiconductor material, a non-conductive ingredient, and a printed 
wired board or an electronic mounting substrate like the outrider object. In the desirable side face of this invention, this 
invention is the lipid capillary fine structure (lipid tubule microstructure). It is used for metalization. For example, 
cobalt, nickel, copper, gold, palladium, and a wide range metal like various alloys are considered that nonelectrolytic 
plating is possible by this invention. 

[0017] It is conventional Pd/Sn based on [ so that clearly / this contractor ] adsorption in the remarkable advantage of 
this invention. As compared with a colloidal catalyst system, the improvement of a catalyst of base adhesion which 
enables use of the catalyst which it is more stable and is easy to deal with it to which a non-tin catalyst is included with 
the non-electrolyzed catalyst system which needs only fewer and simpler processing phases, and the high-density 
[ more ] and started plating and plating with still higher homogeneity and selectivity includes. This invention enables an 
altemative metal deposit, without making possible altemative pattem formation of a base coordination radical, and using 
the pattem formation phase of the conventional photoresist by it. 

[0018] Be related with the interaction between the non-electrolyzed metaUzation catalyst of this invention, and a base 
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chemical group. "The coordination (ligation)" "to configurate" (ligating) means all invitations between the catalyst and 
base chemical group, association, complexing, chelate formation, or a blockade regardless of the property and degree of 
invitation (attraction), association (binding), complexing (complexing), chelate formation (chelating), or a blockade 
(sequestering). [ technical term / which is used on these specifications / "it configurates" (ligate) ] 
[0019] Many of the bases or base front faces which can be galvanized by this invention contain essentially the chemical 
group which can be configurated for a nonelectrolytic plating catalyst, or the suitable precursor of the chemical group. 
For example, a polyvinyl pyridine thin film has the pyridine side chain which works as a catalyst coordination radical, 
and contains such a chemical group essentially, as for the pyridine radical, it was found out for the palladium catalyst 
that it is an especially desirable coordination radical so that this detail in the letter might describe. Inorganic Chemistry 
besides Calvert included in this specification as reference about the pyridine part as a coordination radical, 21, and 3978 
(1982) Please refer to. Similarly, the base containing an aluminum oxide is AlO of an alumina. It combines with a 
palladium catalyst by the radical and the AlOH radical. Furthermore, a coordination ingredient does not need to be the 
only component of the base. Therefore, if sufficient coordination part to configurate with the catalyst is given to a base 
firont face, the coordination ingredient may be physically blended as one of many of the components which form a base. 
[0020] I hear that mixing the 2nd ingredient so much may spoil the thin film formation property of the raw material, or 
other properties, and the fault which may be produced in such a blend approach has it. The solution which can realize 
this problem is mixing the coordination component of the form of a surfactant into a raw material by proper selection of 
the solubility/[ relative ] polarity of a coordination component and a surfactant. By making the surfactant of slight 
percent mix into a massive ingredient, it becomes possible to make surface concentration of the coordination component 
high. Although the similar approach has been used with the photoresist technique, by this approach, a little surfactant is 
prepared in a photoresist in order to increase the smoothness of a thin film by the fall of the surface tension by the high 
surface concentration of that surfactant. 

[0021] It is possible to denaturalize easily many bases which do not have a suitable coordination radical essentially so 
that it may have a required coordination radical. The denaturation approach of a base is the exposure of the reaction on a 
pyrolysis and the firont face of a base with one or more chemical agents, a photon, or ion, gaseous-phase denaturation 
(vapor phase modification), graft polymerization, and X. The processing by a line exposure and nuclear radiation or all 
processings that, still more generally, produce desirable conversion of the base are included in un-limiting. The one 
possible denaturation approach hydrolyzes a polyimide front face, and is beta about the hydrolyzed front face. - 
Trimethoxysilyl ethyl -2 - It includes making it react with the silane reagent which has a suitable coordination radical 
like a pyridine. An option includes carrying out chemical etching of the polyethylene front face with a Cr2 0 7 2- 
solution, in order to give hydroxyl on the base front face. A condensation reaction is carried out to the suitable 
compound which contains after that a coordination radical like the chlorination nicotinoyl which has for example, a 
pyridyl coordination radical for this hydroxyl. Some surface base denaturation approaches enable simple selection 
processing on the front face of a base. For example, in order to make a coordination radical expose, when it is possible 
to denaturalize a front face in photochemistry, it is possible to expose the front face in the masked radiation (light), and 
to produce the pattem of a catalyst binding site directly. It is possible to carry out non-electrolyzed metahzation after 
processing by the suitable catalyst, since the negative-mold image of a use mask is produced for this catalyst front face 
by which pattem formation was carried out. 

[0022] It is possible to give the coordination radical for which a base was not denaturalized directly but it was suitable 
with the indirect denaturation on the front face of a base to the base. For example, a base may be covered with one or 
more thin film layers in which the layer contains one or more suitable coordination agents in each. As for this thin film 
layer, adhering to that base good is desirable by, for example, including the functional group which can adhere in that 
base chemically and/or physically. 

[0023] use of a molecule with single adhesion operation and coordination operation of such a thin film - or - instead, it 
may be attained by use of the molecule of a large number accompanied by the continuing connection between each 
molecule. For example, beta - Trimethoxysilyl ethyl -2 - A pyridine gives both a coordination operation and a base 
adhesion operation. An alkoxysilane radical can combine the compound with a base chemically. For example, it reacts 
with the surface hydroxyl (silanol) functional group of a quartz base, it combines with the base directly, and a 
trimethoxysilyl radical emits a methanol. Thus, the pyridyl part of the united silyl pyridyl molecule acts as a ligand for 
chelating with a plating catalyst. 

[0024] as mentioned above, an adhesion operation and a coordination operation may be attained by the chemical group 
of a large number accompanied by bonding between each chemical group, or other connection. The connection which 
connects many functional groups may be various die length and chemical composition. In the example, it is [ 3- 
(trimethoxysilyl) propylamine and ] a quinoline. - 8 - Sulfonic-acid chloride is contained. An amino silane is used as a 
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base afdsorberit. In this case, the covered base is a quinoline. - 8 - You are made to react with sulfonic-acid chloride, and 
that S02 CI radical carries out coupling to the amine radical on the front face of covering, sulfonamide connection is 
formed, and that quinoline radical works as a catalyst coordination part. In order similarly to apply 3-(trimethoxysilyl) 
propylamine to a base, to be after that and to form amide connection, it is 4 and 4'-dicarbonyl chloride. - It is possible to 
make it react with the acid-chloride radical of a 2 and 2'-bipyridine. The pyridyl part of this complex works as a catalyst 
coordination radical. For example, it is possible to carry out condensation of other silylamine like 3-(triethoxy silyl) 
propylamine by the same method. In an option, carrying out condensation of a suitable coordination precursor like 3- 
(trimethoxysilyl) propylamine and the hydroxyl of the polyethylene base by which chemical etching was carried out 
able [ the amino group ] to condense with a suitable coordination compound like chlorination nicotinoyl after formation 
of oxygen-silyl association by methanol emission is performed. 

[0025] Altemative photochemistry-pattem formation and metalization are attained by use of the coordination chemistry 
radical containing a radiation (light) susceptibility chromophore. or [ in this case, / that the chemical group on a base 
front face denaturalizes by the altemative photolysis or radiation ablation, and the coordination capacity in the selected 
thin film surface area declines remarkably ] - or it is removed. Then, the positive type image of a use photo mask is 
obtained by exposing the base following on a plating catalyst and a metalization solution. For example, beta - 
Trimethoxysilyl ethyl -2 - The pyridyl radical of a pyridine works as a chromophore for making easy altemative 
metalization on the front face of a base by the micro lithography technique following pattem formation and it. 
[0026] It is possible similarly to use the coordination thin film from which the non-coordination nature machine in the 
thin film is changed into a coordination radical by the altemative photolysis. For example, an azoxybenzene derivative 
is photoisomerized from the azoxybenzene radical which weakly or completely is not configurated on 2- 
hydroxyazobenzene radical to configurate. The chelate ability of 2-hydroxyazobenzene and a 2-(2- pyridyl azo)-l- 
naphthol is Calabrese included in this specification as reference. It is afready explained to others, Inorg.Chem., 22, and 
3076 (1983). A photo-Fries reaction is another possible means for giving a suitable coordination radical. By this 
reaction, UV irradiation for example, of the poly acetoxy styrene is carried out, and it is possible to give the 2-hydroxy 
acetophenone part to configurate. 

[0027] According to the class of radiation (light) sxisceptibility ingredient to be used, such conversion can be attained 
using various sources of exposure, and an image formation means. For example, probably ultraviolet radiation or the 
light is suitable for conversion of a certain kind, and, on the other hand, they are other sources of exposure or X like 
[ conversion ] an electron beam. Probably, line processing is needed. Such an energy source is for example, an 
ultraviolet-rays contact printer. - (ultraviolet contact printer) A projection stepper (projection stepper), an electron beam 
writer (electron beam writer), and X It can provide for this contractor like a line contiguity printer (x-ray proximitry 
printer) with a well-known image formation means. 

[0028] for such pattem formation of a coordination thin film, that thin film is a super-thin film - desirable ~ this 
specification — tiiis "super-thin film" - molecular layer [ of a piece ] (monomolecular layer) - it is defined as what 
means the thin film of the compound thickness between the layers of about ten molecules. Such a thin film can be 
formed by the dipcoat approach or the vacuum evaporationo approach so that it may be well-known at this business. 
Altemative plating will not be given to altitude in the coordination thin fihn made from the multiplex layer of a 
coordination radical. The radiation (light) exposure is impossible for fiiUy penetrating the whole thickness of a multiplex 
layer thin film, will make a coordination radical remain as it is in the base surface area which is not desirable, and will 
bring about un-choosing-plating as a result by it. since the exposure is able to penetrate the thickness of a super-thin film 
easily - precision with such a more expensive super-thin film - pattem formation ~ possible - the higher image as the 
result - it is possible to obtain resolution. 

[0029] As mentioned above, this invention gives the base front face containing the chemistry functional group which 
can be combined with a metalization catalyst from a solution. One of the approaches which combines a catalyst with a 
base front face is based on metal-ligand complexing or a coordination reaction. Although not restrained by the theory, it 
is the base ligand L. The capacity combined with a non-electrolyzed catalyst like a rose JIUMU (II) catalyst is the 
generation equilibrium constant K f about the complex-ized reaction (I) by which the degree was generalized. It is easily 
determined by measuring. 
[0030] 

Pd2+ + L<. -> PdL 2+ (I) 

the inside of a formula, and K f it can set for a reaction (I) - "-- product concentration: — the ratio of reactant 
concentration" - equal — namely [0031] 
[Equation 1] 
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* " [Pd^^] [L] 
It comes out. 

[0032] K f of a big value Probably, irreversible association is shown to the powerftil **** essence target of a catalyst to 
a ligand. Generally, the example of a complexing reaction is summarized in the table about this. A.Martell Others, 
"Critical Stability Constants", Plenum Press, and NewYork (1975) Please refer to. Although small deer data are not 
reported about the palladium (II) coordination reaction, the general tendency of a complexing reaction can be obtained 
by investigating the formation constant value about nickel (II). Palladium is immediately under nickel and has a 
coordination property similar to nickel in a periodic table. The result related with nickel ion is K f with a larger 
multidentate ligand (chelate) than the corresponding single seat machine by the chelate effect. Giving is shown. In this 
case, a technical term "a single seat machine" means the chemical group which can give only one ligand binding site, 
and means at least one chemical group [ a technical term "a multi-seat machine" ] which can give many ligand binding 
sites from one. For example, 2 and 2 ' - Chelation of nickel (II) by the bipyridine generates 30 times as stable a complex 
as a screw-pyridine complex as a result stably 10,000 times rather than a pyridine complex. Furthermore, it is thought 
that the metal sludge with which higher Kf has relative more big adhesion to a base in the case of consecutive 
metalization is given. 

[0033] Therefore, since a bipyridyl forms relative more powerful association with a non-electrolyzed metalization 
catalyst and the metal sludge of high quality is given more by it, a bipyridyl is more desirable than mono-pyridyl. It is 
possible to deposit the thick adhesion metal plating which includes metal plating with a thickness [ on a smooth non- 
etched front face ] of about 2500A or more by use of a suitable polydent radical. It adds to a bipyridyl, for example, they 
are 2, 2':6, and 2". - 1 A TAPI lysine, an oxalate, ethylenediamine, 8-hydroxyquinoline, 10 - A number like a 
phenanthroline many of other multi-seat machines can be used as a suitable coordination radical. An organic phosphine, 
nitril, carboxylate, and a thiol are also configurated in a palladium radio solution metalization catalyst and fitness, 
namely, it is big K f. Probably, it is shown. For example, 3-mercapto propyl - Triethoxysilane, 2 -(diphenyl phosphino)- 
Ethyltriethoxysilane and cyano methylphenyl trimethoxysilane can work as a suitable catalyst coordination radical by 
this invention. It is back-coupling (pi *) in the ligand. Aromatic series heterocycle like the coordination radical which 
has an electron orbit, for example, a pyridine, and other nitrogen-containing aromatic compounds is also desirable. Such 
a radical is dpi->pi * which promotes complexing. A back-bonding interaction is produced. For example, although the 
benzyl-chloride radical had only poor coordination capacity, it was discovered that alkyl pyridyl gives the good 
coordination over a non-electrolyzed catalyst. 

[0034] It is possible palladium, platinum, a rhodium, iridium, nickel, copper, silver, a metal like gold, and to use those 
various compounds as a non-electrolyzed catalyst by this invention. The compound containing palladium and palladium 
and a constituent bring about the catalytic activity which was generally excellent, therefore are desirable. Especially a 
desirable palladiimi kind is a 2 chlorination screw. - (benzonitrile) Palladium, 2 palladium chlorides, and Na2 PdC14 It 
contains. A salt of other PdC14 2- like potassium salt and a tetraethylammonium salt is also suitable. 
[0035] It is desirable to apply the non-electrolyzed metalization catalyst used for the approach of this invention to a base 
in the form of a solution as for example, an aquosity solution or an organic solvent solution (spreading). As the suitable 
organic substance, dimethylformamide, toluene, a tetrahydrofuran, and a metalization catalyst can mention into it the 
other solvents which can dissolve by effective concentration. 

[0036] The means for contacting a base in a catalyst solution continues broadly, is various and contains immersion and 
the spray coating cloth of the base to the inside of a solution. Catalyst solution contact time required in order to give 
complete metalization of a contact area changes according to a catalyst solution presentation and its aging. 
[0037] Various catalyst solutions preferably stabilized for decomposition prevention have been used good. For example, 
the catalyst solution may also contain the auxiliary ligand and the auxiliary salt, and buffer for increasing the stability of 
a catalyst, and other ingredients. Although it does not desire to be restrained by the theory also here, it is L.Rasmussen, 
C.Jorgenson, Acta.Chem.Scand., 22, and 2313, for example. (1986) Many catalyst solutions used for this invention are 
considered that formation of oligomerization and an insoluble oxo compound decomposes with time as reported. 
Existence of the catalyst oligomer in the catalyst solution may check the selectivity of the metalization of a base by 
which had the bad influence on the capacity of the catalyst which carries out induction of the metalization, and/or 
pattem formation was carried out. For example, the solubility of the oligomer may fall and precipitate of the catalyst 
may arise as the molecular weight of such catalyst oligomer increases. 

[0038] For this contractor, the suitable reagent for stabilizing a catalyst solution may change according to the specific 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2004 



Page 7 of 18 



catalyst used so that clearly. For example, in order to control formation of the oxo-bridge formation oligomer of the 
metalization catalyst structure like C13 PdOPdCl 23(H2 O)- or C13 PdOPdCl 3 4- is assumed to be, it is possible by 
adding superfluous chloride ion and reducing pH to stabilize the metalization catalyst of PdC14 2- in an aquosity 
solution. This is the sodium chloride or tetraethylammonium chloride (TEACl) of sufficient concentration. The stability 
of the included catalyst solution is supported by the large thing compared with the stability of the PdC14 2-solution 
which does not contain such a reagent, stabilization of such a catalyst adjusts chloride ion concentration during 
preparation of the catalyst solution - or after the catalyst solution acquires catalytic activity at its maximum, it is 
possible by adjusting chloride ion concentration to carry out. Other anions (for example, bromine ion and iodine ion) 
which prevent the formation of catalyst oligomer other than a chloride are the suitable reagents for stabilizing a catalyst 
solution. 

[0039] The effectiveness of a cation is also accepted. For example, Na2 PdC14 Suitable use of the receiving sodium 
chloride gives the catalyst solution stabilized in activity. However, in using an ammonium chloride instead of a sodium 
chloride into this solution, the activity as a metalization catalyst being slight or the solution which is not arises as a 
result. In this case, lack of that catalytic activity is cis- [ stable in a solution ]. - Or transformer-(NH3) 2 PdC12 It is 
thought that it is the result of forming a seed. 

[0040] It is TEACl instead of a sodium chloride. Although an induction period for a catalyst solution to reach the 
maximum activity by using it becomes shorter, if it becomes activity, on the other hand, the catalyst solution will 
maintain the condition that several days were altemative and it was stabilized. Furthermore, although some cations are 
suitable and obtain, it can point out that it will opt for selection of a cation according to the specific metalization 
process. For example, generally in the application of ultramodem microelectronics, use of sodium ion is avoided if 
possible, therefore it is TEACl as a catalyst solution stabilizer. Probably, it will be desirable to use it. 
[0041] It was discovered that it is also possible to stabilize the catalyst solution of pH higher than 4 of higher pH (low 
acidity) using a suitable buffer solution. As for pH of a catalyst solution, it is desirable to be adjusted by the metalization 
catalyst and the buffer component which is not configurated intentionally. 2- which calls a desirable buffer "MES" on 
these available specifications from Aldrich Chemical Company in the case of Pd(II) metalization catalyst (N- 
morpholino) It is ethane sulfonic acid. This buffer is electric dissociation exponent of 6.15. It has and is Biochemistry 
besides Good, and 5 (2). pp.467-477 (1966) It is explained. 

[0042] In addition, affecting the stability and metalization activity of the catalyst solution which the solution preparation 
approach uses for this invention was discovered. For example, the catalyst solution shown in the examples 16 and 17 of 
this specification is the acetate buffer of primary quantity in general equal to each, a sodium chloride, and Na2 PdC14 
and 3H2 O. It is used and prepared. At the example 16 of this specification, they are NaCl, and Na2 PdC14 and 3H2 O. 
The included aquosity catalyst solution reaches activity at its maximum as a metalization catalyst about 24 hours after 
preparation at a room temperature. That catalytic activity is maintained by adding the acetate buffer of the above- 
mentioned amount to this activity solution. The acetate buffer in an aquosity solution in contrast with this, NaCl, and 
Na2 PdC14 and 3H2 O In preparation of a catalyst solution which is explained to the example 17 of this specification by 
coincidence mixing, the catalyst solution which takes about 1 1 days to reach the activity at its maximum as a 
metalization catalyst is obtained. 

[0043] It is also discovered that it may compete with a catalyst for the component of a catalyst solution to combine with 
abase coordination part, the case of 4, 4'-(dicarboxylic acid - (N-3- (trimethoxysilyl) propyl) amide)-2, and T bipyridine 
— electric dissociation exponent of the pyridyl radical a value ~ 1 protonation (monoprotonation) a case — about 4.44 ~ 
it is - 2 protonation (diprotonation) a case - about 2.6 it is . About this, it is K.Nakamoto, J.Phys.Chem., 64, and 1420 
(1960). Please refer to. For example, in the case of a PdC12/HCl catalyst (aquosity) solution, it is HCl. That pyridyl 
radical is protonated and it will compete with association with the palladium catalyst of this part effectively. Although 
an electrostatic interaction may still arise between a metalization catalyst and such a protonation coordination radical, 
coordination type association will decrease greatly. For example, it was discovered by removing such a coordination 
contention object from a catalyst solution that coordination type association of said catalyst to a base coordination 
functional group increases. 

[0044] The base of various classes is usable by this invention. For example, the base of others like a dielectric material 
like the polymer base used for a conductive ingredient (for example, copper covering printed wired board) like a 
tungsten or copper, a semiconductor material like the doped silicon, and an electronics application as the base or a 
ceramic base, photoresist covering and a glass base, and a quartz base can be mentioned. Similarly, various metals, such 
as cobalt, nickel, copper, gold, palladium and those alloys, and other alloys like the nickel-iron-boron alloy further 
called a permalloy (permalloy), may be galvanized by this invention. As a non-electrolyzed metalization bath of suitable 
industrial use, it is Shipley Company (Newton, Massachusetts). Niposit 468 marketed The nickel nonelectrolytic plating 
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solution called can be mentioned. 

[0045] it is like the plating on a ceramic ingredient like a printed circuit, the nonelectrolytic plating in printed wired 
board manufacture and a ceramic resistor, and ceramic patchboard including the approach of this invention metalizing . 
the through hole front face of a double-sided printed wiring board or a multilayer printed wiring board, and plating of an 
integrated circuit ~ it is usable in all non-electrolyzed metalization processes in general. Furthermore, generally it is 
especially contacted to the compound or constituent with which the through hole wall of non-conductivity contains a 
non-electrolyzed catalyst coordination radical by this invention about metalization of the through hole of a printed wired 
board. It is possible to mix that coordination compound or constituent with liquefied support, and to process a through 
hole front face using this mixture. After such conditioning, the processed through hole front face is contacted for a 
suitable non-electrolyzed catalyst (for example, catalyst solution explained to the example 12 of this specification), and 
the through hole wall is metalized by the standard approach after that. Non-electrolyzed nickel plating or non- 
electrolytic copper plating of a through hole is common. 

[0046] Especially this invention is usefiil when making the circuit line in an electronic printed wired board (circuit line). 
Nonelectrolytic plating is an additive process which enables production of the circuit line of the high resolution which 
has a in general perpendicular side attachment wall. This invention enables production of the circuit line of a high 
resolution, without using a photoresist pattem formation phase. For example, as mentioned above, it is possible to make 
it denaturalize alternatively so that the coordination radical of the form of a pattem alternative on a base front face may 
be given for a suitable coordination radical or its precursor. The metalized pattem formation image is given in the 
metalization performed after that. 

[0047] The approach of this invention is usefiil also in order to metalize the lipid capillary fine structure which is the 
hollow cylinder structure formed by the bimolecular membrane to about ten layers. The typical diameter is abbreviation. 
0.2-0.3 It is a micron and the wall tiiickness is abbreviation. It is 5-50 nanometers. The phosphochoUne tip radical or 
phosphoric-acid radical which the lipid exposed is able to work as a catalyst coordination radical. 
[0048] Many applications about the metalization capillary and metalization capillary composite material containing an 
electromagnetic radiation absorber, an electron emission front face, and an emission control agent (controlled 
releasereagent) are known as explained to U.S. Pat. No. 4,91 1,981 included in this specification as reference. Generally 
the conventional lipid metalization approach needs many processing phases, produces breakage of the lipid as the result, 
and decreases the aspect ratio (aspect ratio) from the capillary at the time of formation remarkably to a metalization 
capillary. It is very desirable for tiie application object of much fine structures to maintain the aspect ratio of the 
capillary during metalization processing. In metalization by this invention, the processing time and a processing phase 
become maintainable [ the aspect ratio of a capillary ] few therefore as compared with the conventional system. 
[0049] This invention will be better understood by referring to the following examples. 
[0050] 
[Example] 

At the example below general explanation, all measurement of a contact angle is immobilization dropping tests (sessile 
drop method) which use the contact angle goniometer of waterdrop and a NRL Zisman mold. It carried out using water. 
About ultraviolet absorption data, it is Gary 2400. It recorded on the spectrophotometer. Because of measurement of the 
thin film on a silica slide, it is the surface concentration of 10 M about a molar absorption coefficient (epsilon). It 
calculated from the measurement absorption value based on the thin film path die length of 2x10 to 7 cm. About the 
nitrogen gas used for desiccation, it is 0.22 micrometers. It filtered before use by letting a filter pass. Deionization of all 
the water was carried out. 

[0051] The following technical term has the semantics of a degree, when this example attaches and describes a 
parenthesis. 

[0052] The "standard defecation approach" continues in 30 minutes, and is 1 :1 v/v. Dark HGl: Mean that a base is 
immersed into the solution of a methanol. It stores into it until it washes with water, and is immersed for 30 minutes into 
concentrated sulfimc acid and it uses it after that, moving the base to the container of a boiling water. Took out the pure 
base from the ebullition water bath, and it was made to dry with nitrogen just before use, or [ instead ] soaked into the 
acetone. 

[0053] A "100 %Go metalization bath" means the bath prepared as follows. 6.0g GoG12 and 6H2 O lO.Og It is deionized 
water 150mL about NH4 Gl and a 9.8g ethylene-diamine-tetraacetic acid disodium salt. It dissolves in inside and is 1 M 
NaOH(water). By adding a solution, it is the pH 8.2 It carried out. water lOOmL Inner dimethylamine borane complex 
8.0g from - the above-mentioned Go solution of three volume was added to solution I volume which changes. "50% 
metalization bath" means the bath prepared by diluting the above "a 100 % metalization bath" of one volume with the 
water of one volume. "25% metalization bath" means the bath prepared by diluting the above "a 100 % metalization 
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bath" of one volume with the water of three volume. 

[0054] "MES the buffer solution" means the solution prepared as follows. It is 2.13g, being accompanied by stirring 
until it dissolves. MES and H 2 O The solid-state was added to water 50mL. By adding rare NaOH guttate, it is pH of 
the solution 4.9-5.0 It adjusted. In order to make the final buffer solution, they are lOOmL(s) about the solution. It 
diluted. This solution is MES of O.IM. It has concentration and this is called "MES buffer-solution A" on these 
specifications. "MES the buffer solution B" and "MES buffer-solution C" - pH of these solutions - each - 5.7 6.4 it is - 
- except for things, it prepared by the same method as "MES buffer-solution A." 

[0055] Example 1 this example illustrates the method of giving the coordination layer to the base firont-face top by the 
dipcoat. 

[0056] The fiised silica slide (ESCO Products or Dell Optics) of a 1 inch square was defecated by the "standard 
defecation approach." The contact angle of 5 ** which shows the base fi"ont face of a pure hydrophilic property was 
acquired. This slide was dried under nitrogen and it placed into the glass electrode holder which enables exposure of 
those sHde both sides, this assembly - ImM in an acetic acid Toluene solution 250mL - fiirther - 1 % (v/v) beta- 
Trimethoxysilyl ethyl-2- Pyridine (available fi-om Huls America-Petrarch Systems) It put in into the included beaker. 
The solution was heated for about 40 minutes until it reached the temperature of about 65 degrees C. The solution was 
still transparence colorlessness during heating. The slide was taken out fi"om the solution and it washed twice in toluene. 
Just after that, in order to make adhesion of a silane compound perfect, the slide was calcinated for 3 minutes by 120 ** 
on the fi*ont face of a hot plate. It had the 45-degree contact angle which shows that the silane compoxmd which is 
hydrophobicity more has combined the slide to the hydrophilic quartz firont face after heating. In this way, the 
ultraviolet absorption spectrum of the covered slide was measured as compared with the contrast criteria of a non- 
covering fiised silica slide. The absorption maximum is 200nm. 260nm It set and accepted, was epsilon= 4900 M-lcm-1 
in the former, and was epsilon= 3700 M-lcm-1 in the latter. This spectrum and beta in an acetonitrile - Trimethoxysilyl 
ethyl -2 - The coincidence between the spectrums of a pyridine proved association of said silane compound to a fiised 
silica front face. According to the count based on the relative strength of the band of a front face and the analog of a 
solution, said silane compound is the average surface coating in a monomolecular layer mostly. 
[0057] Example 2 this example illustrates the method of giving the coordination thin film to the base front-face top by 
spin covering. 

[0058] The fiised silica slide of a 1 inch square was defecated by the "standard defecation approach", and it dried as 
explanation of an example 1. The slide was placed on the vacuum chuck of Headway Research Standard 
ModelSpincoater. the up surface whole of the slide ~ the inside of an acetic acid - ImM a methanol - fiirther - 1 % 
(v/v) beta- Trimethoxysilyl ethyl-2- The solution containing a pyridine was applied. It continues in 30 seconds and is 
6000rpm, The superfluous solution was removed by carrying out the spin of the slide. After that, it is 3 at 120 ** on a 
hot plate front face. The slide was calcinated for the part. After heating, the slide gave the 44-degree contact angle. 
Although that ultraviolet absorption spectrum was qxiantitatively similar with the ultraviolet absorption spectrum of a 
covering slide prepared in the example 1, in this case, that spectral band is stronger than the band with which the 
spectrum of an example 1 corresponds to formation of a massive thin film so that it may and it was double width. 
[0059] Example 3 this example illustrates the stripping of the outside layer of said massive thin film for producing the 
surface thin film of some molecular layer thickness from one. 

[0060] The covering silica slide prepared in the example 2 was placed into the glass electrode holder which enables 
exposure of the slide both sides. The assembly is immersed into a tetrahydrofiiran and it is the solution 0.5 It was made 
to boil [ time amount ]. The slide was taken out from the solution, and it washed by the tetrahydrofiiran of a room 
temperature, and was made to dry under nitrogen. The ultraviolet absorption spectrum is equal to the spectrum of a slide 
prepared in the example 1 , the outside layer of the thin film is removed, and this shows that super-****** of the 
thickness of some molecular layers arose from one on the base. 

[0061] Example 4 this example is the in situ (inch situ) of a coordination thin film precursor. The method of adhering 
the coordination thin film precursor on the front face of a base following it is illustrated as formation. 
[0062] A coordination precursor is 4 and 4 - Dicarbonyl chloride -2, T - It was a bipyridine. A.Sargeson which applies 
this compound on these specifications Others, Aust. J. Chem., 39, and 1053 (1986) It is 4 and 4 ' so that it may be 
explained. - Dimethyl -2, 2' - A bipyridine (Aldrich Chemical Co.) is oxidized using acid potassium permanganate, and 
it is 4 and 4 - Dicarboxy - 2 2' - It prepared by making it a bipyridine. This dicarboxy compound 3.5g (1 .39 mM) and 
toluene (Aldrich Sure Seal) 60 mL It puts into a flask and is thionyl chloride (Aldrich Gold Label) 50 mL (68.5 mM) 
after that. It added quickly. CaS04 The reflux condenser equipped with the dry pipe was attached in the flask, and the 
mixture was flowed back for 6 hours. The solution of the yellow which dissolved in general while all flowed back, and 
became muddy slightly of the ingredient which was insolubility first was given. The solution was cooled to the room 
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temperature and it filtered through the fiit glass funnel. It condensed under reduced pressure of filtrate, the solid-state 
obtained as the result was again dissolved into toluene, and it condensed under reduced pressure until it removed all the 
thionyl chlorides of a minute amount. The solid-state (3.9g) of the yellow obtained as the result was processed and 
filtered by activated carbon in ebullition toluene. It is abbreviation about the filtrate. It condensed to 25 mL. At the time 
of cooling, it is 4 and 4 \ - Dicarbonyl chloride -2, T - Bipyridine (2.6 g, 67%) As a solid-state of the off-white of mp 
142- 144 **, it crystallized fi'om the filtrate. 

[0063] Analysis result. C12H 6 N 2 CI 202 Related calculated value : C, 51.27 ; H, 2.15 ; N and 9.97. Measured value : 
C, 51.32 ;H, 2.27 ;N and 9.54. 

[0064] To the flask held in the drying closet, it is 0,0703 g (0.25 mM). 4 and 4 * - Dicarbonyl chloride -2, T - A 
bipyridine and 50 mL An acetonitrile is filled, and the solution was heated and boiled in order to make the dissolution 
easy. 50 mL The acetonitrile was added fiirther and the solution was cooled to the room temperature. The triethylamine 
(Aldrich Gold Label) for an excess (amount-used lOOmicroL; initial-complement 69 muL and 0.50 mM) (this 
triethylamine is beforehand dried through the column of an Activity I alumina) is added, and it is 3 of 89microL (0.50 
mM) after that. - (trimethoxysilyl) Propylamine (Huls America-Petrarch Systems) It added. They are 250mL(s) about 
the volume of the mixture. In order to make it increase, the acetonitrile was added, and the reaction flask was shaken, 
the ultraviolet absorption spectrum of the solution of the thin yellow - 4 and 4 - Dicarbonyl chloride -2 and T- A 
bipyridine and 3- (trimethoxysilyl) propylamine ~ coupling ~ carrying out - molecular formula C 24H 380 8 N 4 Si2 
** 4, 4 '-(JI (carboxylic-acid - (N-3- (trimethoxysilyl) propyl) ami(ie))-2, T which it has - It proved having given the 
bipyridine. This compound is called "UTF-14B3" on these specifications. 

[0065] The fiised silica slide was defecated by the "standard defecation approach", and it put in into the solution of the 
thin yellow of the UTF-14B3 above-mentioned compound. The solution was heated at 60 degrees C for 40 minutes. 
After that, the slide was taken out, and it washed twice in the acetonitrile, and calcinated for 3 minutes by 120 ** on the 
pot plate. After heating, the covered slide gave about 15-degree contact angle. It proved that 14BUTF-3 compound 
combined the ultraviolet absorption spectrum with the slide front face, and it was shown that it is the molecular layer 
whose thin film thickness on the slide is 1-two. 

[0066] Example 5 this example illustrates the method of combining the palladium radio solution metalization catalyst to 
14BUTF-3 compound by a series of attached processing. 

[0067] 14BUTF-3 compound 0.002 M The acetonitrile solution was prepared as explanation of an example 4. To this 
UTF-14B3 compound solution, it is the 2 chlorination screw of this volume, (benzonitrile) 0.002 M of palladium The 
acetonitrile solution was added. The ultraviolet absorption spectrum is about 220nm characteristic of a catalyst-ligand 
complex. 327nm By showing the new double-width absorption band which can be set, it proved that said palladium 
compound combined with 14BUTF-3 compound. 

[0068] Example 6 this example illustrates the method of combining the palladium radio solution metalization catalyst to 
14BUTF-3 compound by instantaneous attached processing. 

[0069] To the flask held in the drying closet, they are 4 of the ratio of concentration of 0.1 mM, 0,2mM, 0.1 mM, and 
0.25mM, and 4 ' respectively. - Dicarbonyl chloride -2, a 2'-bipyridine, 3 - (trimethoxysilyl) Propylamine, 2 chlorination 
screw (benzonitrile) Palladium and triethylamine were put in. It is 50 mL in order to dissolve the solid-state. The 
acetonitrile was added. After that, since the volume of a solution was increased to 100 mL, the acetonitrile was added. 
The ultraviolet absorption spectrum of the solution of the red - orange proved formation of 14BUTF-3 compound, and 
association of said palladium catalyst to 14BUTF-3 compound in accordance with the ultraviolet spectrum of an 
example 5. 

[0070] Example 7 this example illustrates the method of metalizing the base fi^ont face by the approach of this invention. 

[0071] A fiised silica slide is covered with 14BUTF-3 compound as explained by the example 4, and it is 0.1 M HCl 
after that. It is 84 mg per 11. of water solutions. PdC12 It was immersed into the included solution. The solution was 
calmly stirred for 40 minutes, and after that, the slide was taken out and it washed twice underwater. The ultraviolet 
spectrum showed the strong double- width absorption band (epsilon=70000 M-lcm-1) in 220nm which shows 
association of said catalyst, and the weak absorption band (epsilon=9800 M-lcm-1) in 327 nm. These bands are PdC12 
in an acetonitrile. In accordance with the band (see the examples 5 and 6) checked about 14BUTF-3 complex, it is 
shown that the surface-coupled complex and a solution phase complex are similar. The part exceeding 95% of the 
coordination part of 14BUTF-3 fi-ont face is PdC12. It discovered having received the seed. PdC12 fi-om the catalyst 
solution by the UTF-14B3 surface thin film Time dependency of prehension was tested. 14BUTF-3 association PdC12 in 
the thin film The absorption intensity of 220 nm proportional to a content was measured according to the time amount 
which exposed 14BUTF-3 thin film to PdC12 / HCl solution. After exposing 14BUTF-3 thin film fi-om the result for 15 
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minutes to ?dC\2 1 HCl solution, about 85% of coordination part is PdC12. It became clear to have accepted the catalyst. 

[0072] Example 8 this example illustrates that the joint rate of the metalization catalyst from the solution by the base 
coordination radical may be determined according to the class of metalization catalyst solution. 
[0073] About the UTF-14B3 covering fused silica slide prepared as explanation of an example 4, it is a tetrahydrofuran. 
To the inside of lOOmL 2 chlorination screw of 1 1 mg (benzonitrile) It processed using the solution containing 
palladium. The ultraviolet-spectrum absorption band in 220 nm and 327 nm which were checked after the processing is 
PdC12 in the inside of a surface thin film. Formation of 14BUTF-3 complex was shown. It was shown that association 
which exceeds 90% after the processing for 5 minutes of the surface thin film by the catalyst solution completed the test 
of the same time dependency of association as an example 7. PdC12 / 0.1 M HCl of an example 7 In order to obtain 
association of the degree wWch is equal to the degree of association at the time of using a solution (aquosity), the time 
amount exceeding 15 minutes was required. 

[0074] Example 9 this example illustrates the method of metalizing the base by this invention. 
[0075] They are PdC12 / 0.1 M HCl as the fused silica slide covered with UTF-14B3 as explained to the example 4 was 
explained by the example 7. It processed for 40 minutes using the solution(water). The processed slide was washed with 
water, it put in into the "25% Co metalization bath", and the bath was calmly stirred for 4 minutes. Emission and 
metalization of a slide of hydrogen gas were observed in this time amount. Thin uniform mirror-like Co metal plating 
covered the whole processing area of a slide, and was observed in it. The sUde was taken out from the metalization bath, 
and it washed twice with water, and was made to dry under nitrogen. The processing by the same procedure of the fused 
silica slide which is not covered UTF-14B3 did not produce metalization. When not performing conditioning by the 
metalization catalyst solution, similarly processing by "25%Co metaUzation bath" of the fused silica slide covered UTF- 
14B3 did not produce metalization, eitiier. 

[0076] Example 10 this example illustrates the direct joining-together method of a metalization catalyst for a base front 

face. 

[0077] n Oxide silicon wafer from the U.S. of a mold (Monsanto Co., St.Louis, MO) It defecated by the "standard 
defecation approach" and put in in the wafer base material in a beaker. To the beaker, it is PdC12 of an example 6. Fresh 
0.001 M of 14BUTF-3 complex An acefonitrile solution is added and it is the solution 1.5 In the room temperature, it 
kept left [ time amount ]. After that, the wafer was taken out, and it washed twice by the fresh acetonitrile, and 
calcinated for 3 minutes by 120 ** on the hot plate. After that, it was immersed for 4 minutes during "25%Co 
metalization bath", the wafer was washed twice with water, and it was made to dry under nitrogen. Co metal plating was 
observed in the whole wafer area processed with the catalyst solution. PdC12 The metal sludge was not obtained 
depending on processing the pure silicon wafer which is not covered with 14BUTF-3 complex by "25%Co metalization 
bath." 

[0078] Example 1 1 this example illustrates the removal method of the metalization catalyst combined with the outside 
layer of a massive surface coordination thin film. Reactivating the thin film which is obtained as the result and by which 
the decatalyst was carried out with another metalization catalyst solution enables surface metalization. 
[0079] beta from an example 3 - Trimethoxysilyl ethyl -2 - The fused silica slide covered with the massive thin film of a 
pyridine was processed for 15 minutes with PdC12 / 6.1 M HCl(water) solution, as explained by the example 7. In 
addition to the band in about 200 nm and 260 nm, the processed ultraviolet absorption spectrum of a slide showed the 
absorption band in 235 nm. The 235 nm band is PdC12, Surface coupled beta - Trimethoxysilyl ethyl -2 - A pyridine 
complex is shown. Free-surface association beta - Trimethoxysilyl ethyl -2 - Existence of the band related with a 
pyridine is complexing PdC12 in the coordination part in a thin film. It was shown that there is a coordination part which 
it does not have. After that, as the fused silica slide was explained by the example 3, it was immersed into the heating 
tetrahydrofuran. It is a surface coupled PdC12 as an ultraviolet absorption spectrum is proved by disappearance of a 235 
nm band, after taking out the slide from the tetrahydrofuran bath. Un-existing was shown. When were immersed during 
"25%Co metalization bath", and the slide processed identically did not metalize at all, un-existing [ of the metalization 
catalyst on the front face ] was proved. The reinforcement and the location of an absorption band in remaining 200 nm 
and remaining 260 nm were in agreement with the reinforcement and the location of an absorption band in 200 nm and 
260 nm which were explained to the example 1 and which were observed in general in the case of the coordination thin 
fihn of the average thickness of a single molecule. When the absorption band of 235 nm was recovered by the spectrum 
and the slide was immersed during "25%Co metalization bath" by consecutive slide processing using a fresh 
metalization catalyst solution, Co metal deposited on the slide. 

[0080] examples 12-18- tiiese examples illustrate tiie method of controlling the catalytic activity of a metalization 
catalyst, and stability by preparation of the catalyst solution containing a specific additive. Each solution of these 
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examples wa§ examined about metalization selectivity as follows. About the oxide silicon wafer from the U.S. of n 
mold, it is beta. - Trimethoxysilyl ethyl -2 - The dipcoat was carried out by the pyridine. This wafer and n of 2nd not 
covering The oxide silicon wafer from the U.S. of a mold was respectively processed with the above-mentioned catalyst 
solution for 15 minutes, and was washed twice with water. After that, it was immersed for 4 minutes during "25%Co 
metalization bath", each wafer was washed twice with water, and it was made to dry under nitrogen. After that, each 
wafer was inspected about the trace and quality of metalization. Although a covering wafer is metaHzed, when 
metalization of a non-covering wafer is not accepted, it is thought that plating is alternative. On the other hand, when a 
covering wafer and a non-covering wafer metalize both, it is thought that plating is un-altemative. 
[0081] an example 12 ~ the desirable non-electrolyzed metaHzation catalyst solution was prepared as follows about the 
stability, catalytic activity, and selectivity. 1.0 M NaCl(water) solution 1 mL Inside Na2 PdC14 and 3H2 0 of 1 1 mg It 
put in into the container, and water was added so that the volume of the mixture might be set to 100 mL. The transparent 
greenish yellow solution obtained as the result was non-activity as a metalization catalyst at first. After leaving it for 24 
hours at a room temperature, the solution became deeper yellow and the high activity and the selectivity as a Co 
metalization catalyst were shown. Both the catalytic activity and selectivity of the solution added still more nearly 
another processing, but ** also continued more than for 30 days, and was maintained, 

[0082] Na2 PdC14 and 3H2 O of example 138.6 mg lOOmL(s) The solution was prepared by dissolving into water. 
Immediately after preparation, this solution showed ahemative Co metalization. However, the solution is unstable and 
precipitate of the oligomer containing palladiimi decomposed it within several hours. 

[0083] Example 14100 mL 1 1 mg in a measuring flask Na2 PdC14 and 3H2 O 0.1 M tetraethylammonium chloride 
water-solution 10 mL By adding, the solution was prepared and it diluted with water to the marked line. The solution of 
the transparent yellow had pH 4.5 within [ in 1 hour after preparation ], and it was altemative Co metalization catalyst in 
activity. It became the yellow which the solution bloomed cloudy within 24 hours from preparation, and became muddy, 
and the trace of a faint particle body was shown. pH of a solution - this time - about 4.2 it was . 0.22 micrometers The 
solution filtered throu^ the cellulose filter and the solution which is not filtered showed altemative metalization. 48 
hours after preparation, the solution was unusable as a metalization catalyst including solid-state precipitate. 
[0084] the example 15 beginning - as both sodium acetate and an acetic acid - 0.5 M it is - the acetate buffer water 
solution was prepared. This solution 2 mL 1 1 mg in a 100 mL measuring flask Na2 PdC14 and 3H2 O In addition, the 
flask was diluted with water to that marked line. The solution was transparent greenish yellow and was non-activity as a 
metalization catalyst at first. Within 24 hours after preparation, the solution became yellow, and although it was non- 
selectivity, it became the metalization catalyst of activity. The filtration which was explained in the case of the solution 
of an example 14 did not affect the property of the solution. Solution pH had been stabilized for at least two days after 
preparation (within the limits of 4.6-4.7). 

[0085] activity catalyst solution of example 16 example 12 100 mL preparing ~ the solution 2mL - removing - as both 
sodium acetate and an acetic acid - 0.5 M it is ~ 0.5 M acetate buffer water solution 2 mL It replaced with the ahquot. 
The solution of the transparent yellow obtained as the result is pH 4.55. It had and was Co metalization catalyst of 
selectivity in activity. The solution maintained the condition of the metalization catalyst of selectivity in activity for at 
least two days after preparation, and was pH 4.5 in yellow at the time. 

[0086] 0.5 M of tfie NaCl(water) solution of example 171 mL, and 2 mL About an acetate buffer water solution ( 0.5 M 
buffer solution which is 0.5 M as both sodium acetate and an acetic acid), it is 1 1 mg in a 100 mL measuring flask. 
Solid-state Na2 PdC14 and 3H2 O The solution was prepared by adding to coincidence. After the dissolution of a solid- 
state, the flask was diluted with water to the marked line. The transparent greenish yellow solution had pH 4.7. 
Although pH had been stabilized in this value for at least seven days, the solution did not show the activity as a 
metalization catalyst at all during this period. The activity of the solution as a metalization catalyst increased slowly 
during three - the 4th which will follow it. The solution reached activity at its maximum as a Co metalization catalyst of 
selectivity about 1 1 days after preparation. 

[0087] Example 1810 mL 0.01 M It is 11 mg in a NH4 Cl(water) solution. Na2 PdC14 and 3H2 O The solution was 
prepared by dissolving. The transparent greenish yellow solution was inactive as a metalization catalyst between at least 
the 2nd from preparation, the inside of this time amount -3,8 from - the fall of pH of 3.5 arose. 
[0088] Example 19 this example illustrates that the base needs a suitable coordination radical in order to metalize a base 
by this invention. 

[0089] Three The oxide silicon wafer from the U.S. of n mold was defecated by the "standard defecation approach." It is 
beta as the 1 st wafer was explained by the example 1 . - Trimethoxysilyl ethyl -2 - The dipcoat was carried out by the 
pyridine. The 2nd wafer was covered with 4-chloro methylphenyl trimethoxysilane thin film using the surface silanizing 
approach of having been explained in the example 1. 45 degrees (the 1st wafer) of contact angles and 70 degrees (the 
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2nd wafer) of contact angles which show covering on those front faces of a wafer were acquired. The 3rd wafer was not 
covered but this wafer gave the contact angle of about 5 **. 

[0090] In the activity catalyst solution of an example 12, it was immersed, each of these wafers was rinsed for 15 
minutes, and it was immersed during "25%Co metalization bath" for 4 more minutes. Those wafers were taken out from 
said Co bath, and were rinsed, and it was made to dry under nitrogen, beta in the area where the mirror-like plating of 
the all-out homogeneity of Co metal was processed with the catalyst solution - Trimethoxysilyl ethyl -2 - It accepted on 
the pyridine covering wafer. Co metal plating was not accepted in the wafer of other both. 
[0091] Example 20 this example illustrates alternative the non-electrolyzed metalization by this invention. 
[0092] Two n The thermal oxidation object sihcon wafer (350 oxide thickness of angstrom) of a mold is defecated by 
the "standard defecation approach", and it is beta as well as an example 1. - Trimethoxysilyl ethyl -2 - It covered witti 
the pyridine. The integrity of a thin film was checked by measurement of a contact angle. It is Karl Suss Model 507X to 
those wafers. Karl Suss Model MJB 3 Contact Printer equipped with the xenon lamp (254 nm) Pattern formation was 
carried out using the **** mask using the ultraviolet-rays exposure to depend. UV output level - 254nm setting - 6.0 
mW/cm2 it is — the exposure time was 15 minutes. The 1st wafer was processed with the activity catalyst solution of an 
example 12, and it metalized by being immersed during "25%Co metalization bath" for 4 minutes. Pd/Sn consider the 
2nd wafer that is the same as that of Cataposit 44 (Shipley Company, Newton, Massachusetts) It processed by the 
colloidal catalyst and metalized with cobalt by the standard approach. Each wafer was inspected under the optical 
reflecting microscope. In the case of the wafer processed with the solution of an example 12, a lack [ the integrity of 
metalization in the plating area and the metal waste within a bare spot substrate ] was excellent compared with the same 
description of the wafer metalized by Cataposit 44 catalyst. 

[0093] Example 21 this example illustrates that it is possible to adjust the adhesion situation of metal plating over the 
base in which it is located in the bottom of it, by change of the chemical bond force between a metalization catalyst and 
a surface coordination radical. 

[0094] Two beta as the oxide silicon wafer from the U.S. of n mold was defecated by the "standard defecation 
approach" and the 1st wafer was explained by the example 1 - Trimethoxysilyl ethyl -2 - The dipcoat was carried out 
with the pyridine solution. The 2nd wafer was processed with 14BUTF-3 compound as the example 4 explained. Each 
wafer was processed for 15 minutes with the activity catalyst solution of an example 12, and it rinsed twice, and soaked 
during "25%Co metalization bath" for 4 minutes. Those wafers were taken out from the bath, and were rinsed and it was 
made to dry under nitrogen. Perfect and uniform mirror-like Co metal plating was obtained on each wafer exposed to 
the catalyst solution. By the Dektak cross-section measuring instrument (profilometry), it is thickness (350**50A) equal 
on each wafer. Plating was checked. The fragment of Scotch (trademark) adhesive tape was stuck on the plating area of 
each wafer. The tape was tom off slowly and uniformly from each wafer, this tape - tearing off ~ beta-trimethoxysilyl 
ethyl-2- From the wafer processed with the pyridine compound, about 50 - 70% of Co metal thin film was removed as a 
flake. Also after it lengthened with attachment of a tape and ** performed ** repeatedly, from the 2nd wafer covered 
with 14BUTF-3 compound, Co metal was not removed at all. 

[0095] Example 22 this example illustrates that it is possible to deposit the thick film of a high stress ingredient by 
processing of this invention. 

[0096] The procedure of an example 21 was repeated except for having made the immersion time amount of the wafer 
of a under [ "25%Co metahzation bath" ] increase from 4 minutes in 50 minutes. It sets during a metalization bath and is 
beta after about 5-10 minutes. - Trimethoxysilyl ethyl -2 - The almost all-out remarkable scar omission of Co plating 
on a pyridine covering wafer was accepted. Even 50 minutes after setting during the Co bath, on the UTF-14B3 
covering wafer, it was uniform and Co metal plating of the shape of a mirror with adhesion force was accepted. A 
Dektak cross-section measuring instrument is related with this 2nd wafer, and is 2750**250. The metal thickness of 
angstrom was shown. If depended for tearing off with attachment of Scotch (trademark) adhesive tape as explained by 
the example 2 1 , Co metal plating did not separate from the 2nd wafer. 

[0097] Example 23 this example illustrates the degeneration method of the tungsten surface of metal by the approach of 
this invention. 

[0098] CVD on three silicon wafers It is a tungsten 30% H2 02 It defecated by being immersed for 1 hour into a 
solution( water), and rinsed after that. It is beta as the 1st wafer was explained by the example 1. - Trimethoxysilyl ethyl 
-2 - The dipcoat was carried out by the pyridine and the 2nd wafer was covered with 14BUTF-3 compound like [ in the 
case of an example 4 ]. The 3rd wafer was not covered but was used as contrast criteria. In the "catalyst solution 2" as 
prepared in the example 28 of this specification, it was immersed, each wafer was rinsed for 15 minutes, and it was 
immersed for 4 minutes after that during "25%Co metalization bath." After that, each wafer was rinsed and it was made 
to dry under nitrogen. Although uniform Co plating was accepted in the 1st and 2nd covering Co tungsten wafer, 
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metalization ^as not accepted in the 3rd contrast criteria wafer at all. Metal adhesion [ in / by Scotch (trademark) 

adhesive tape adhesion trial as the example 21 explained / a UTF-14B3 covering wafer ] is beta. - Trimethoxysilyl ethyl 

-2 - It became clear that it is larger than the metal adhesion of a pyridine covering wafer. 

[0099] Example 24 this example illustrates that the surface plating by nickel is possible by the approach of this 

invention. 

[0100] Thermal oxidation object Si02 It is beta as the example 1 explained the wafer. - Trimethoxysilyl ethyl -2 - The 
dipcoat was carried out by the pyridine. The covered wafer (prepared in the example 28 of this specification), It is 0.5 
with "the catalyst solution 2". It processed [ time amount ]. The wafer is rinsed and it is Niposit 468 (Shipley Company) 
after that. It was immersed for 20 minutes into the nickel radio solution metalization solution consider that is the same. 
This nickel metalization solution was heated at 25 degrees C, and it prepared according to directions of a manufacturer, 
and diluted to 5% in strength. The whole wafer area in contact with said catalyst solution was covered, and the xmiform 
nickel sludge was obtained, beta - Trimethoxysilyl ethyl -2 - Pure thermal oxidation object which is not covered with a 
pyridine Si02 Although the wafer was processed by the above-mentioned approach, nickel did not deposit on the non- 
covering wafer. 

[0101] Example 25 this example illustrates the variational method of the coordination part to the whole base by this 
invention. 

[0102] Pori (4- vinyl phenol) (PVP, average-molecular- weight = 5000 g / mol) About an undiluted solution, it is 26g 
PVP. 74g It prepared by ultrasonicating the mixture of diglyme. 10 mL PVP In an undiluted solution, it is 125 mg. 4 4'- 
Dimethyl -2, T - The bipyridine was dissolved. About the thin film of this solution, it is 4000rpm. It is pure for 30 
seconds. Spin covering was carried out on the oxide silicon wafer fi-om the U.S. of n mold. Pure n It is PVP on the oxide 
silicon wafer firom the U.S. of a mold. The contrast criteria wafer was prepared by carrying out spin covering of the 
undiluted solution by the same approach. It is at 90 degrees C about these two covering wafers. It calcinated for 0.5 
hoxirs. Each covering wafer was processed for 60 minutes with the activity catalyst solution of an example 12, it rinsed 
twice, and it was immersed for 4 minutes during "25%Co metalization bath", stirring. After that, those wafers were 
rinsed and it was made to dry under nitrogen. Perfect and uniform Co plating was accepted in the area contacted in said 
catalyst solution on the wafer covered with the bipyridine solution. Metalization of a contrast criteria wafer was not 
accepted at all. 

[0103] Example 26 this example illustrates the method of metalizing the ingredient which contains a coordination part 
in a proper. 

[0104] Two 100 mg samples of a natural alumina (Fisher Scientific; 80 -200-mesh powder; Brockman activity 1) It put 
in into the separate container. By fiilly continuing and washing using three 50mL fi^actionation of water, those samples 
were underwater equilibrated to each, the 1st sample ~ contrast criteria — carrying out — underwater ~ saving — the 2nd 
sample - the time --**** stirring - it processed for 15 minutes with the activity catalyst solution of an example 12, 
carrying out. The decantation of each sample was carried out, and it washed separately by the fi'actionation of six water, 
and was made to dry for 2 minutes on a suction filter after the last washing. After that, the "100 %Co metalization bath" 
was added to each sample, and the slurry obtained as the result was stirred for 60 minutes. In the case of the sample 
processed with the activity catalyst solution of an example 12, it is intense during stirring. H2 Emission was accepted 
and Co metalization alumina particle of the ashes obtained as a result - black wore the MAG. The trace of metalization 
of the sample of contrast criteria was not accepted at all. 

[0105] Example 27 this example illustrates the method of metalizing the ceramic ingredient by processing of this 
invention. 

[0106] The Nextel fiber (3M Corp.) used in this example is a ceramic bicomponent fiber which was covered with the 
polymer matter and which was made fi-om an alumina, boria, and a silica. As for the metalization sample of such fiber, 
the absorber of electromagnetic radiation etc. has many applications. 

[0107] Nextel Roving 312 and Type 1800D Ceramic Fibers Three 1 inch fiber was used. Furthermore, the 1st fiber was 
used, without adding another processing. In order to remove the polymer surface coating, the 2nd fiber was defecated 
with the flame. The 3rd fiber was defecated by the "standard defecation approach." Each fiber was rinsed twice and it 
was immersed for 1 5 minutes into the activity catalyst solution of an example 12. Those fiber was taken out fi-om the 
solution, and in order to remove a catalyst solution, it rinsed repeatedly. After that, "50%Co metalization bath" was used 
and those fiber was metalized. the black of hydrogen desorption and fiber which expresses each metalization of those 
fiber in each case - finishing - it accepted within [ of the beginning ] 2 minutes fi-om exposure to the Co bath. 
Metalization of the 1st fiber was stopped after 7 minutes with the conclusion by water. The fiber of the metallic calx 
color was dried under nitrogen. It was shown that this 1st fiber wears the MAG with the attraction to a permanent 
magnet. It ended, after continuing metalization of the 2nd and the 3rd fiber for 60 minutes. The fiber of the metallic calx 
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color which A^ore the MAG in each of that case was obtained. Some scar omissions of Co metal from the fiber by which 
flame cleaning was carried out between rinsings of the fiber after metalization were accepted. The scar omission of Co 
metal from the 3rd fiber ("the standard defecation approach") was not accepted at all When the fiber which is not 
processed with the activity catalyst solution of an example 12 was used and such a procedure was repeated, Co 
metalization was not obtained at all. Also when the above-mentioned procedure was repeated using the ceramic fiber 
which is not processed with said catalyst solution, Co metalization was not accepted at all. 

[0108] Stabilization of said catalyst solution by preparation of the metalization catalyst solution by this invention in a 
larger pH value than an example 284 and accommodation of chloride ion concentration is illustrated. 
[0109] Three catalyst solutions were prepared as follows. 1 1 .3 mg Na2 PdC14 and 3H2 O It added into [ each ] three 
100 mL measuring flasks. 1 M NaCl(water) solution 1 mL The aliquot was added to the first two flasks and these were 
respectively named "the solution 1 " and the "solution 2." 1 M NaCl(water) solution 2 mL The aliquot was added to the 
3rd flask and this was named "the solution 3." After the dissolution of a solid-state, it is "MES of pH 4.9. lOmL(s) of 
buffer-solution A" The ahquot was added to each of these three solutions, and each flask was diluted with water to the 
volume of 100 mL. It is beta as three silicon wafers were explained by the example 1 . - Trimethoxysilyl ethyl -2 - The 
dipcoat was carried out by the pyridine, and it processed by one of said the catalyst solutions 1, 2, and 3 to each, rinsed 
twice, and was immersed for 4 minutes after that during "25%Co metalization bath." No these wafers were metalized. 
[0110] It is beta after leaving these three catalyst solutions overnight. - Trimethoxysilyl ethyl -2 - Each of three silicon 
wafers which carried out the dipcoat by the pyridine was again processed by one of said the solutions 1, 2, and 3, and 
was rinsed twice, and it was immersed for 4 minutes after that during "25%Co metalization bath." Complete 
metalization was accepted in the wafer processed with the solution 1 and the solution 2. Metalization was not accepted 
in the wafer processed with the solution 3 at all. The non-covering wafer processed with solutions 1, 2, and 3 was not 
metalized, either. 

[01 1 1] After that, it is a solution 2. 10 mL aliquot is removed and it is 10 mL of 1 M NaCl(water) solution. It replaced 
with the aliquot. The approximation-presentation expressed about the initiation component of these solutions is shown 
in the next table. 
[0112] 
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MES in these solutions The concentration of the sum total of Pd2+ corresponds to less than 10%. The grand total of 
chloride ion concentration participates in the main difference. As for the inside of the persistence time of these 
experiments, pH of solutions 1-3 stopped within the limits of 4.65-4.90. 

[01 13] beta by each of these solutions - Trimethoxysilyl ethyl -2 - The catalytic activity of these solutions of each was 
supervised every day by metalization using processing of a pyridine covering Si wafer and non-covering Si wafer and 
"25%Co metalization bath" following it. The solution 1 was used as contrast criteria. The solution 1 showed the 
alternative metalization operation of a covering Si wafer for about seven days after preparation. After that, the solution 1 
lost the capacity which carries out the catalyst of the metalization on the front face of a wafer, and, finally produced 
brown precipitate. (The above-mentioned replacement back) A solution 2 kept on working as an alternative metalization 
catalyst of activity for about one month, and precipitate was not accepted at all. Therefore, it is possible by adding a lot 
of chloride ion aliquots to the solution [ activity / as a catalyst ] 1 to increase the stability of the solution by at least 4 
times. The catalytic activity of a solution 3 increases slowly with time amount, and reaches with the activity maximum 
[ after solution preparation ] to the about 4 - 5th day. For [ of an after / preparation ] at least one month, the solution 
continued being the metalization catalyst of selectivity in activity. In this case, it is possible also by making chloride ion 
concentration increase twice at the time of solution preparation to extend the use life of that catalyst solution. However, 
adding more Cl-1 at the time of solution preparation also increases the time amount for reaching the maximum activity. 
These approaches are used and it is pH4. It is possible to prepare the catalyst solution stabilized in remarkable big pH. 
for example, the approach which used "MES buffer-solution B" or "MES buffer-solution C" instead of "MES buffer- 
solution A", and was explained about the above-mentioned solution 2 ~ about 5.7 Or 6.4 It is possible to prepare the 
catalyst solution stabilized in pH. 

[0114] Example 29 this example illustrates the method of adjusting the minimum contact time between metalization 
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catalySt solutions and bases required in order to give perfect base metal-ization. This accommodation is attained by 
accommodation of the presentation of a catalyst, and aging. 

[0115] after the processing for [ in the case of this example, the "minimum solution contact time" is based on rinsing 
and subsequent "25%Co metalization bath" ] 4 minutes - beta- Trimethoxysilyl ethyl-2- **** all-out on a pyridine 
covering wafer front face ~ in order to obtain alternative metalization, a metalization catalyst is defined as the time 
amount taken to contact that wafer. 

[01 16] Various catalyst solutions as shown in the following table were prepared. The presentation expressed to this table 
as a solution 1 is the same as the presentation explained in the example 12. "MES buffer-solution B" and "MES buffer- 
solution C" were used for each, and solutions 2 and 3 were prepared according to the procedure explained to the 
example 28. A solution 4 expresses the modification which ripened the solution 3 fiirther. Aging of a solution measured 
on the basis of the time of dissolving a catalyst first at the time of solution preparation. 
[0117] 
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As shown in the above-mentioned table, accommodation of the minimum contact time can be obtained by change of the 
presentation of a catalyst solution, and aging. In the case of the solution 1 on aging the 10th, the minimum solution 
contact time was 10 minutes or more. In the case of the solution 2 on aging the 2nd, the minimum solution contact time 
was 1 minute. In the case of the solution 3 on aging the 2nd, the minimum solution contact time was 3 minutes. In the 
case of the solution 4 on aging the 30th, the minimum solution contact time was 2 minutes. 

[0118] Example 30 this example illustrates the chemical degeneration method on the fi-ont face of a base for giving the 
functional group which can be configurated with a non-electrolyzed metalization catalyst. 

[0119] the high-density-polyethylene fragment which has a 83 -degree contact angle and whose thickness magnitude is 
2mm in 1 inch square - water Inside of 46 mL 9.2 g K2 Cr2 07 80 mL ** H2 S04 from ~ the inside of the 70-degree C 
acid dichromate solution which changes - 1 .5 It was immersed [ time amount ]. After that, It is the solution 1 .5 It 
cooled to the room temperature [ time amount ], the polymer was taken out, and it washed serially with the water of the 
five sections, the acetone of the two sections, and the toluene of the two sections. After washing, the polymer had the 
63-degree contact angle. It was immersed for 20 minutes into the saturated solution of the 2 chlorination screw 
(benzonitrile) palladium in toluene, and toluene washed the polymer after that, and it was dried under nitrogen. After 
that, it was inmiersed for 4 minutes during "50%Co metalization bath", the sample was rinsed twice, and it was made to 
dry under nitrogen. The adhesion plating of the shape of a mirror of Co metal continued and deposited to the whole area 
processed with said catalyst solution. Magnitude processed in the same procedure as the above [ thickness having not 
contacted this 2nd square polymer to said dichromate bath to the 2nd high-density-polyethylene fragment which is 2nMn 
by 1 inch square ]. Metalization of this 2nd poljmier was not accepted. 

[0120] Example 3 1 this example illustrates the method of metalizing the polymer base by association of the 
coordination thin film to a polymer front face for having followed this invention. 

[0121] It oxidized in the dichromate bath as the polyether sulphone (contact angle 53 **) fragment which is two whose 
thickness is 2mm in 1 inch square was respectively explained to magnitude by the example 30. After washing the 
sample serially with the water of the five sections, the acetone of the two sections, and the toluene of the two sections, 
(the contact angle after washing having been 64 degrees) and its sample were dried under nitrogen, and it exposed to the 
activity catalyst solution of an example 12 for 15 minutes. In this way, metalization of the processed polyether sulphone 
was tried as explanation of the example 30 in the case of polyethylene. The metalization on the front face of oxidation 
of the polyether sulphone did not take place at all, but this showed not generating the fimctional group which can 
configurate the oxidation by the dichromate with the metalization catalyst. About the 2nd fragment of the polyether 
sulphone which oxidized, it is beta. - Trimethoxysilyl ethyl -2 - The dipcoat was carried out by the pyridine. This 2nd 
polyether sulphone sample had about 50-degree contact angle after covering. Processing of this 2nd polyether sulphone 
sample by the activity catalyst solution of an example 12 and "25%Co metalization bath" as above-mentioned made the 
sample surface part in contact with that metalization catalyst solution produce Co plating. Although this Co plating 
bloomed cloudy and was gray, it was all-out and uniform. Neither processing of the polyether sulphone sample which 
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did ndt oxidise by the dichromate, nor processing of the polyether sulphone sample which was not covered with a 
coordination thin film produced metalization. 

[0122] Example 32 this example illustrates the method of forming the thin film in which the metalization on a base fi-ont 
face is possible by giving a surface absorption component, a coordination component, and a metalization catalyst 
continuously to a base fi-ont face. 

[0123] 1 % (v/v) 3 - (trimethoxysilyl) l.OmM(s) containing propylamine (referred to as "UTF-14" on these 
specifications) in an acetic acid With the methanol solution, the dipcoat of the pure fused silica slide was carried out. 
The covered slide had about 30-degree contact angle. The ultraviolet absorption spectrum showed the weak peak in 200 
nm showing the silyl propylamine compound by which chemisorption was carried out. 20 mL It is 8-quinoline sulfonic- 
acid chloride (on these specifications, it is called "UTF-QS") of 100 mg, and 300 in an acetonitrile. muL The solution 
containing triethylamine (triethylamine which carried out predrying through the colxmm of an Activityl alumina) was 
added to the Coplin jar which holds the above-mentioned covering slide, the solution of the orange - the time — **** 
mixing — it carries out, and the slide was taken out, and it washed by the acetonitrile, and was made to dry under 
nitrogen 1 hour after The dry slide had about 56-degree contact angle. The ultraviolet absorption spectrum showed the 
band by about 215 nm and 280 nm. These bands are bands (lambda = 214 nm and epsilon = 45500 M-lcm-1 ; lambda = 
276 nm, epsilon = 6000 M-lcm-1) accepted about UTF-14QS in an acetonitrile solution. It was in agreement and 
association of the above-mentioned quinoline sulfonic-acid chloride to a silyl propylamine covering fi-ont face was 
proved, epsilon obtained by 215 nm about the covering fi-ont face = 6000 The surface coating range with a UTF-14QS 
compound the value of M-lcm-1 It suggested that it was larger than 20 %. 

[0124] It is the slide covered after that by the UTF-14QS compound in the activity catalyst solution of an example 12 
0.5 It immersed and rinsed [ time amount ] and was made to dry under nitrogen. Thus, the processed ultraviolet 
absorption spectrum of a slide showed association of a catalyst, and indicated the double-width shoulder (epsilon = 
13000 M-lcm-1) in about 290 nm to be the strong extinction (epsilon = 32000 M-lcm-1) in 210 nm. Catalyst 
coordination was checked by processing the slide for 4 minutes by "25%Co metalization bath." The whole front face of 
the slide processed with the catalyst solution was covered, and Co plating of the shape of a smooth and all-out mirror 
was obtained. The slide which was not exposed to the metaUzation catalyst although covered with the UTF-14QS 
compound and which was prepared similarly was not metalized on the occasion of processing by the above-mentioned 
Co solution. 

[0125] Example 33 this example illustrates that it is possible to metalize the base which denaturalized by the chelate 
formation radical which has an ethylenediamine fimctional group according to the approach by this invention. 
[0126] The microscope slide of two or more glass was defecated by the "standard defecation approach." Huls of America 
(Bristol, PA) from - formula which comes to hand (CH3 O) 3 SiCH2 CH2 CH2 NHCH2 CH2 NH2 N-2-aminoethyl-3- 
Aminopropyl trimethoxysilane (on these specifications, it is called "UTF-EDA") was used as surface coating given to 
these slides, the acid anhydrous methanol (Aldrich Sure-Seal containing the acetic acid of l.OmM) of 94 volume %, and 
5 The water of volume %, and 1 UTF-EDA of volume % from - the above-mentioned pure glass sUde was processed by 
being immersed for 15 minutes into the fresh mixed liquor of 250 mL which changes in a room temperature. These 
slides were taken out from the processing solution, and it washed twice in the methanol, and fiirther, in order to remove 
a residual solvent, in 120 **, it calcinated for 5 minutes on the hot plate front face. In the newly prepared slide, the 
contact angle was about 17 degrees. The contact angle increased slowly with time amount, and reached the stable value 
of about 30 degrees within 12 hours after sample preparation. 

[0127] UTF-EDA which plays a role of contrast criteria The slide of the pure null which is not covered, and UTF-EDA 
prepared as above-mentioned Each of a covering slide was processed for 30 minutes with the metalization catalyst to 
which it was explained as a solution 1 of an example 28. aging of those catalyst solutions - three days ~ it is - pH - 
4.9 it was . After that, each of the slide was rinsed 3 times and it was immersed for 7 minutes during "25%Co 
metalization bath." UTF-EDA The whole processing area by the solution 1 of a covering slide was covered, and Co 
metal plating of the shape of a uniform mirror was accepted. It is the UTF-EDA that metalization does not arise at all on 
a contrast criteria slide. It was shown that metalization of a covering slide is alternative. The perfect adhesion of Co 
metal to a slide was checked by the implementation of a Scotch (trademark) tape adherence test to Co metal plating. 
This is UTF-EDA which the catalyst was carried out and was metalized by the approach of this invention, beta as which 
the thin film was explained to the example 21 - Trimethoxysilyl ethyl -2 - As compared with the pyridine thin film, it 
means that more sufficient adhesion of Co metal thin film is shown. 

[0128] In case example 34 this example prepares the front face which can be metalized by the approach of this 
invention, in order to give an adhesion operation, it illustrates that it is possible to use an organic titanate ingredient. 
[0129] Kenrich Petrochemicals and chemical formula HC(CH3 )2 OTi [O (CH2) 2 NH(CH2) 2 NH[ ]2]3 which come to 
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hand f5"om Inb. (Bayonne, NJ) 2-pro PANORATO - Tris (3 6 - diazo)-hexano rato The adhesion/chelating agent which 
is titanium (IV) and (being referred to as "UTF-44" on these specifications) were used. 100 It is 3.7 g in the 250 mL 
measuring flask into which the 2-propanol of mL was put. UTF-44 were dissolved and the surface treatment solution 
was prepared by diluting with 2-propanol to the marked line. From [ by the "standard defecation approach" / two or 
more ] the U.S. The oxide silicon wafer of n mold was defecated and it was immersed into this solution. It heated at 60 
degrees C, having placed the solution containing those wafers on the hot plate, and having applied for 60 minutes. That 
solution was still transparent the inside of this time amount. Took out the processed wafer, washed twice in 2-propanol, 
and it was made to dry under nitrogen, and calcinated for 3 minutes by 120 ** on the hot plate. The 16-degree contact 
angle was acquired on the newly prepared wafer. The contact angle increased slowly with time amount, and reached the 
value of 22 degrees about 16 hours after baking of those wafers. 

[0130] It is a 2 chlorination screw in toluene about one of the UTF-44 covering wafers which made such and were 
prepared, (benzonitrile) It processed for 60 minutes with the saturated solution of palladixmi (II). The wafer was washed 
twice in toluene and dried under nitrogen. To the wafer of the pure null which is not covered with UTF-44, the same 
processing was added and it was used as contrast criteria. It was immersed for 4 minutes during "25%Co metalization 
bath", and both wafers were washed twice in distilled water, and were dried under nitrogen. Altemative metalization of 
a UTF-44 covering wafer is a 2 chlorination screw, (benzonitrile) It accepted as mirror-like Co metal plating by the 
homogeneity covering the whole wafer area in contact with palladium (II) / toluene solution. 

[0131] Example 35 this example illustrates that it is possible to use a catalyst water solution and to carry out the catalyst 
of the UTF-44 thin film of an example 34 for Co metalization. 

[0132] The UTF-44 covering wafer prepared as explained by the example 34, and the pure contrast criteria wafer of a 
null which is not covered with UTF-44 were processed for 60 minutes with the catalyst solution 1 fi-om an example 28. 
Those wafers were washed twice in distilled water, and it was immersed for 7 minutes during "25%Co metalization 
bath" after that. The UTF-44 covering wafer covered the whole area in contact with a solution 1, was uniform and was 
metalized as mirror-like Co metal plating. Rinsing and the Scotch (trademark) tape adherence test performed to that 
metal thin film after desiccation under nitrogen proved the perfect adhesion of Co metal to that base, and this result was 
the same as the result explained in the example 33. 

[0133] Example 36 this example illustrates that metalization of the lipid capillary fine structure is possible by processing 
of this invention. 

[0134] 1 2-screw-(10, 12-TORIKOSA G noil)-sn - Glycero -3 - Phosphoryl - The homogeneity crystallizing method 
fi-om ethanol/water as indicated by a choline lipid (DC23PC; JP Laboratories, Inc., Piscataway, NJ) and U.S. Pat. No. 
4,91 1 ,981 used on these specifications (homogeneous crystallization technique) It used and the capillary used by this 
example was grown up. Before use, those capillaries were dialyzed with water. 

[0135] In order to remove superfluous water, gravity filtration of the underwater capillary suspended solid was carried 
out. The damp white capillary was put in in the beaker, and fiirther, in order to distribute the capillary, it added, mixing 
the activity catalyst solution of an example 12 calmly, in order to maintain the suspension of a capillary for the mixture - 
- the time stirring - while carrying out -1.5 It was left [ time amount ]. After that, gravity filtration of the 

mixture was carried out, and fiirther, the capillary was rinsed calmly and completely until the wash water drained 
became colorlessness. After that, the capillary of the yellow obtained as a result - a beige color was made to suspend in 
the water of 20 mL, "50%Co metalization bath" of 20mL was added, and the mixture was stirred. Metalization was 
continued without additional mixing for 25 minutes. Between this time amoxmt H2 Emission was accepted. The 
metalization solution was carefiiUy sampled with the pipet, and the metalized capillary was washed out at the container 
pars basilaris ossis occipitalis with water. After continuing at a night and leaving it underwater, the agglomeration of a 
capillary was not accepted at all. The capillary with which Co plating of the gray - the black was carried out wore the 
MAG. By the microscopic inspection (403 x expansion), the whole surface area of a capillary was covered and 
metalization of the amount of fixed within the limits was accepted. The contrast criteria batch of the capillary which is 
not processed with a metalization catalyst was not metalized when it exposed to Co metalization solution. 
[0136] The above-mentioned explanation of this invention should be mere instantiation of this invention, therefore 
please understand that it is possible to make the deformation and partial modification, without deviating fi*om the 
thought and the range of this invention as explained by the claim of this specification. 



[Translation done.] 
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